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Disclaimer

This document was prepared as an account of work sponsored by an agency of the United States
government. Neither the United States government nor Lawrence Livermore National Security, LLC,
nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein
to any specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States government or Lawrence Livermore National Security, LLC. The views and opinions of
authors expressed herein do not necessarily state or reflect those of the United States government or
Lawrence Livermore National Security, LLC, and shall not be used for advertising or product
endorsement purposes.

This work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore
National Laboratory under Contract DE-AC52-07NA27344.
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Appendix A

;

Four NIF laser designs are summarized here.
Design #1

This is the “point design” used to normalize the CHAINOP optimization code. The .
engineering staff estimated the cost of the laser components for this system and generated the cost
scaling rules needed to evaluate other NIF system designs.

This system design is estimated to deliver a one micron puise to the tripler that has an
effective pulse length of 4.8 nanoseconds, energy of 3.0 MJ and peak power of 630 TW. The
limited dynamic range of frequency tripler shortens the effective pulse length to 3.6 nanoseconds.
The resulting UV pulse arriving at the laser entrance hole of the target has a peak power of
340 TW, and an energy of 1.2 MJ.

It has a 192 beamlets, each with a 35 cm aperture. Its amplifier slab configuration is
designated by 11-3-3; with 11 slabs in the main amplifier, 5 slabs in the switch amplifier, and 3
slabs in the booster amplifier. It is assumed to have a Nova style frequency tripler with a
dynamic range of ~2, a peak tripling efficiency of 70%, and an energy tripling efficiency of
~52%. The transmission of the UV beam transport optics and the kinoform phase plate used in
the calculation were 90% and 85% respectively.

Design #2

This is one of the laser designs shown fig 4.5 and table 17.1 of this report. It has the largest
performance risk associated with it.

This design is estimated to deliver a one micron pulse to the tripler that has an cffective pulse
length of 3.6 nanoseconds, an energy of 2.8 MJ, and peak power of 770 TW. The UV pulse
arriving at the LEH of the target has had an effective pulse length of 3.6 nanoseconds, an energy
of 1.8 MJ and a peak power of 500 TW.

It has ~192 beamlets, each with a 35 ¢cm apertures. Its amplifier slab configuration is
designated by 11-3-3; with 11 slabs in the main amplifier, 3 slabs in the switch amplifier, and 3
slabs in the booster amplifier. We've assumed that we can develop a tripler that has a very large
dynamic range, a peak efficiency of 75%, and an energy tripling efficiency of 75%. A ~12%
increase in the damage threshold of the UV beam transport is also needed. The transmission of
the UV beam transport optics and the kinoform phase plate used in the calculatlon were 91% and
95% respectively.

Design #3

This is one of the laser designs shown table 17.1 and it is close 10 the design presented in fig
4.5 of this report. It was obtained from the target risk analysis. It has a 23% design margin
associated with it, so the performance risk associated with it is modest.

This design is estimated to deliver a one micron pulse to the tripler that has an effective pulse
length of 4.8 nanoseconds, an energy of 4.7 MJ, and peak power of 980 TW. The UV pulse
arriving at the LEH of the target has had an effective pulse length of 3 6 nanoseconds, an energy
of 1.8 MJ and a peak power of 500 TW.
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it has ~288 beamlets, each with a 35 cm aperture. Its amplifier slab configuration is
designated by 9-5-3; with 9 slabs in the main amplifier, 5 slabs in the switch amplifier, and 3
slabs in the booster amplifier. It is assumed to have a Nova style frequency tripler with a
dynamic range of ~2, a peak tripling efficiency of 70%, and an energy tripling efficiency of
~52%. The design margin was modeled by assuming that the transmission of the UV beam
transport optics and the kineform phase plate were 86% and 85% respectively.

Design #4

This is also one of the laser designs shown in table 17.1 of this report. It has the same
performance characteristics as Design #3, but uses 240 beamlets with increased aperture. If the
beamlets in this design are clustered into groups of four, the resulting 60, four beamlet clusters
could provide the same direct drive target irradiation as proposed by Rochester.

This design is estimated to deliver a one micron pulse to the tripler that has an effective pulse
length of 4.8 nanoseconds, an energy of 4.8 MJ, and peak power of 980 TW. The UV pulse
arriving at the LEH of the target has had an effective pulse length of 3.6 nanoseconds, an energy
of 1.8 MJ and a peak power of 500 TW. . '

It has 240 beamlets, each with a 38.0 cm aperture. Its amplifier slab configuration is
designated by 11-5-3; with 11 slabs in the main amplificr, 5 slabs in the switch amplifier, and 3
slabs in the booster amplifier. It is assumed to have a Nova style frequency tripler with a
dynamic range of ~2, a peak tripling efficiency of 70%, and an energy tripling efficiency of
~52%. The design margin was modeled by assuming that the transmission of the UV beam
transport optics and the kinoform phase plate were 86% and 85% respectively.
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NIF Configuration Summary
Design 1







Vv A8l 1BWIO)
Ny 26 L1

9¢'9
A1

{ry) ABious

GP6LEX

£6/2/1 ,
{ry) ABssu3 Inding My
gl gl 1d" ¢l 01 8 9 14 c 0
. X : 0
000} %
e
. £
; 000z €
] -
- T 000€ £
\\VIAII/-/i! H o
su gy B } ooor 2
i S =
000s
Auo) baigq je aainy asuewliouagd

{zg'0 :(ABisua) X yo Auod baiy)

(20 :(a3amod) x ye Auod Um_t 02 (%) 119} dxs le-say -
8 vGLL (X.58°.6',900Q€)HT 1 @ ME L1'E  :(wo) ssaunoly gejs Jase) -
6'922¢ AU0D bay) @ mi . ainuade piey wo gg -
{MD) Jamod Indino ueyo - £ \ S L1 :noke} gels -
1262°0 :(r) ABisus [u ubisap - sdwe ¢ X ¢ -

08 ¥ 1(su) yibusy esind ubisep - saulueaq g| -
1:0§  :as|nd mg jo onel ISBJUOD -

SWENIM "M -

(1#a7) (ML 9£E/rW Z°1) Modas gat 10} | # ubiseg

sigjuesq 26} -

210} Arewwns ubisag

Apnig siseq ubisaq JeseT 10} JONIVHO woiy uoijewlo) ubiseq Buuesuibug

Arwwng uoneinbyuon JIN




v >Em,,,.‘.;L_o. _ o L
WV LL:CL €6/62/Y

sionw
plaIus 1se|q uodx g 10 2
f 0 ] | 'dd .
P “ m_. < L1906 — )
M
o lal |1 €
el | q
IR
L
“sondo euiy
sqe|s
S
GE't
2v'e
| |
sqe|s 3
£
Tlmmm.mmlv —P

—pi 02—

N
'd'd
-—p»| 60£L'8 <4—
GL'e
—P1SL g
g — c62'c—Ppr
sqe|s — H .
. i 96|} / .
_ wojjoq
: de prey
0 9°0 90 0} doj
de prey
ybiy-v
—p| es’L  |4——

(w uy suoisuswip ‘aress o} jou Buimeip)
dONIVHD woly suoisuawip noAer auyaseg :1 ainbi4




V A1 JBWIO}
S_< LL:0L  ee/6elv.

g8'GgE ¢'sg :Su9| 45 1B
0°SE 0'se - :dwe youms e
6've 0'g¢ © :due uew e
. {(ybay/yipim) (W) azis asnrade Je8d WNWILIN
6 H{p B4 @as) (Induy JONIVHD Jad) z ul
8e'q (g B3 9as) (uesq N s8d) A ul
L2°El :{g B4 9as) (quesq "N Jad) x ut
:(wo) Buoeds qeys Jase| abpa de prey o} abpa de prey:
av°'89 ‘ :andu JONIVYHD J8d) z wi ‘
SLEY :(g Bi4 99s) (yuesd ‘N 1ed) £ ul
8G° LS :(g 614 9as) (Yuesd "N Jad) x uy
:(wo) Buroeds qes saset yujod 181u8d ) iod Jojusn
S0 {(w) wbue (z) |eixe youmg
8¢€'2c :(w) ybuat {(2) |eixe 1gzuejo4
9°'0 : ) :(w) Busoeds pua uauodwos Aaen
SE'g :{w){sua) 0} pua dwe) yopurls m_._moh 1soyb |eixy
£62'€2 | :{(w) yibus) ey [eneds Aiaed
L1v8°) , :dwe )sooq
_ gLige : due yoyums
26°01 :dwe upw
:{ones padwndun/padwnd} ureb osuewnu 1aydwy
§ :Aousreainbs ygiy

(-1 sainBi4 99s) walsAs uoneaydiy ujey z'e

SU 21 1B 259290
SuU 8'¥ 1B 865520 (ssoj/uieb eujwou)
Su | 18 ££9800°0 {r) ABiaue uonoalu

pu3g ol4 i'g

Juawsle SaM AQ uonewsoju ubisag




v A3l _,?8,,;.2 - | R
Wv LL:0L  t£6/62/b

£0¥0°0 «dwe }sooq
gLv0°0 :dwe youms ul
£v0°0 :dwe urew u

(%) Aousiga dwung
Bujuonjpuo) 1amod v'¢

(1 2unbi4 pue sojed H2IS WERaq Jo}
. : $JopuelS AlIABD 8y} SB SWES 8} 8q O} pawnsse)
GE'E H{w) (sua) 0y pus dwe) jopuels snooj 1soyb ey
(yipim ajoyuid uo 10edWw) BWOS BARY [IM
aouaJayip lemoe ay) ‘tbua) 45 Ajaed ey
SB BWEeS ay) 8¢ 0} SN} SaWNSSE JONIVHI)

£62'¢€e :(w) yibusy so)y |epeds Jodsuel)
o Eo—m>w Wodsuei) weeg £¢

(o v ¥9 9°G¢ :10211e40d /319 OIH
o'y G've L'SE : :SMOPUIM YIIMS Od 2018
€1 G'GE . L'9¢ _ 4youms Od d.0M
08 £ee b'GE :s1000w Anaeo g
9°¢ 8'9¢ 2'9¢ 'sue| 4§ Aijaed 20IS
FAR S '8¢ 1°69 :sdwe fle ul sse|b sase| ejeydsoyd

((ssauoiaybiaygipim) {wo) sezis [ewatety _moﬁ_o
b ‘10ze10d /38 OH
l :SMOpUM YOEMS Dd 20!IS
e 4oums Od d.aM
I sioiw AARD 28
' :sudj 48 Alned 20IS
0 :sdwe jje u) sse|b Jase] sreydsoud

. :(wo} siapjoy 10} sondo uo whayYIpM BIXF
c'Ee 9'vE jazuejod
S'EE L'vE , : *YoUms Dd

A b ye ‘siouit AjAeD Je




V. A2J JBeULIO)
Wy 2101

£6/6c/v

866
1682°0
LL662°0
880€°0

.

RN

(uiebsew ou) (ry) uteyo ted ABisua yueq paiinbay
:dwe 1s00q Wl
:dwe youms
:dwe urews ur -

:(0o/r) Ausuap ABisua Buindwing




\\IFF..

v A8J jedloy
WY Z1:01

WIIX/
1'9vpt
L7052
144
SvE6L

98°6G
9.0
PL 9L
ce’'s8
59°0¢€

/.-f\G\..n R
£6/62/v
G 6€ 29t¢e 261 . (£x8) sio1m moq|3
L lL 8129 rAL (z%8) siouw uodsuely
‘(gw) esse spew eondo |ejo) v'GYy 629¢ 14:15 {(£08) siomw Aitae)
(2w) eare 4ax/d.ax [e1oL 1°0S GZe 261 (d.aX %08} 1215k Od
{gw) ease Lyg DIM/OIS BI10), 0°8t 912 Z61 (d.Qx) re1sho seydny,
'(2w) ease 2OIS EIoL 0'8P 912 264 (day) re1shio ssignogq
‘(zw) vaue sse|b se| jejo 188 Lzie Zsl {19 OIH) Jezuelod
L'¥6 £681 41> (20!15) smopum |jad sjaxood
() 1o spew feondo [etoy 114 L06 261 . (2018) spiaws 1s8lg
(1) 108 dAX/H.ON [E1OL bSy 918 26} (201S) smopum wnnoeA
(D1} 10A ZME OH/PIS 1B10) G 96 gLot z61 (2O18) sesue| snooj feuly
(M) 107 2018 BI04, S $02 189¢ 89/ (2018) sesuay sy |eneds
(M) 10A sseib sose) |el0] G¥E6L 9¥90¢ 8p9¢ (eveydsoyd) sqeys sse|6 sesen
:Arewwng {(zw) (s12111) $2231d ‘uauodwo)
Baly JIN 101 |OA JIN 301 # dIN |~ suoisuswip aAndaya,
6502 vE LY L9l 0'8 0°8S G'GE . (Z08) s10u1 moq|3.
8IS gv'0¢ pL2l 0'8 (A L0p « {£9) sionjw vodsues)
&: 741 2L€2 Gb'6 0'8g £'ee b'GE _ {(zx18) siomw Anae)
L092 86°€ 6971 £l §'SE L'9E | (d.aX %08) 1BISAI0 Od
2062 692 EL'1 6°0 £'ve ¥°9¢ . (d.0x) re1shio saidu |
20s2 §9'¢ el 60 £'ve v 9¢ (dax} 1e1sAi0 J919n0Q
L8SY 88'0% 62°914 L b'v9 9°68 - {£)19 OIH) Jozirej0d
G9ve G801 £6'V (1 G vE L'GE (201S) smopuim (182 s|ax004
29ge 6£°01 2LV 0'f g'eg v'GE (2018) spiaws 1seig
2962 986 s2'v 9°¢ £ee p°GE | (2018) smopuim wnnoep.
G¥62 9911 0E's 96 £.8 ¥'6€ (2018) sasua| snooj feuty
£992 ¥S 01 64°¥ 9'c 8°9¢ 2'9¢ (2018) sasust sayy jenedg
£0€¢g LL'E2 o¥'8 2t b 8¢ L'69 (areydsoyd) sqeys sse|b sase
(zwo) eary (By) (s19341) ssauqoiyyr  yBjay uIpIM _ ~ :jusuodwo)
pasiul4 W adold "JOA d291d {w2) suoisusung
2031d

:sjeuaiey |1eando 09




V AB) JBLLIOJ - -l -
WY Z1:01L g6/62/v

u) ujeys Buoje 9auels|q |exy

09 0g oy o€ 02 0l 0
Oo—H | . 1028 =

3
A ﬂfu/ woteH o \ 0°6e .m
0 < HIPIM —a— jove oo
'e)
— ﬂ“,-/ | — oce 3 _m
o dwe— LW yoms _ , 7| 09
848 A dwe sugiig susj4g dure Mw 8
qe . . _ 108§
ureyy Buoje ainpiady Jea| p.bay wiw ®

| £2¢ v pe spielys iseig

A > e Sasusa| SNO0J [BUI

£2e P pe . SMOPUIM WNNJBA

£'ce v ve re1shio 4.ay seiduy

£eee 148 4> [B1sAI 4Oy 1eignoq

€2t L4 4> siouw podsues)

£'2¢ G e . SIOLIU MOG|]

€28 4> . sioLw ApAR)

X 9°pE ‘ lez|e|0d

S'te L'bE _ SMOPUIM Dd

G'EE L'vE [e1sh10 o,y YouUms 0d

g2t - 6'yE $0su8| Ja)y |eneds uody

8°GE 2’6t sesuaj Je}y [eneds Anae)

€2t L'vE sqe|s iese| dwe 18]soog

0°'G¢ 0°¢e sqeys Jasej dwe yoymg

6'vE . 0°Ge sqeys Jase) dwe uepw

H(wd) by (wa) wipim JJuauodwon

:(saz)s ada1d a1e)olp Sanjea asayl) ainyiede seed paiinbas wnwiup




v >2w _...W_,:e_ : N
WY LL0L  ©£6/62/F )

L0°€e  =(wDd) Yipim 0182 Wesq
(yipm wesq eAndaYe)
0Z°t€  ={wod) yipm 1u-jey weeq

e

Inoyoums 1sed sondo Joj g = wbiay anaubia — A
> _
S wo
L670E
(ubioy weeq eAnoaye) = ybley  sinpede
19'62 =lybBiay Aususiui-jey weaq Aususiul - 1e9pD
-019Z weaq  pasnbei
wnwiuw
89°0 = (wo) 01 zipode R 2B .
89°0 = (o) jo uble —
48 Wodx jsed soido 10) 0 = yipim all8ubiA q—

pwey , g

pep &

i dins

Ins .20°

weaq o) jojfeied pamara suoisuewlp einjiedy :g onbi4

x <4

uonoalp Z Ut ac..um&m qels :p eunbi4

N1

reponpyy jeuofroalip seiduy (2 einbidy




Y A8) umE_ho_
WY LLOL

g6/6c/v

GE
=}y de piey

¢

GE€ =pmdepmy




v AL 1oy

(wd £1:9 £6/22/€ uni) L# ubiseq ieser

20 :uonoey uoisordxgy
162 :(0o/wb) Ausuep /Mg
16'z  :{oowB) Ausuep 289 DIH
22 :(0o/wB) Aususp 2OIS
£8'2 :(0o/wb) Aususp sse|b 1eseq
Gl :Xpu| )81 Jaziejod
£ :sqeys # dwe jso00g

g :5qe|s # dwe youmsg

L :sqes # dwe uep
264 :S18|Weeq o JaquinN

(2¥9) siouw moq)3
(z)g) siouw yodsues)

(ZMg) s1omw Apaes
(d.aX %08) [B1sA12 Od
(d.aX) 1e1shso saiduy
(dax) reishio seigqnog
(28 DIH} 182118104

(2018) smopuim 189 $18%00d

(2018) spislys 1selg
(2018) smopum wnnoep
{2018) sasua| sndoj feuid

(2018) sesuej o)y [enedg
(ereydsoyd) sqeys sse|b saseq

:(wo) sepjoy 10} WBIBY/UIPIM BIIXT
:SsaUNIIY)
‘Yipim
:uy1busj
:(wo) suoisuawnp qes sse|b 1ase
Ge :(wo) yipm einuade prey
;1 ubiseg

WV 2101  €£6/62/F
G.G01 2'6022 Mg {mojoq wyjuy G8°0 pue 1dx g'g asn ‘1dino wy)
62461 6°922€ My Hry) Bus/(mp) mod Inding
S€'¢ :(oo/wB) Aysuep (d.aM N8P %08) od
Ge'2 :(00/wb) Ansusp (d.qQM) l1ejdu)
ge'2 1(oo/wb) Aususp (4am) Jejanog
8y :(su) ybus) esind ubiseq
_ 26929°0 :su |} e ABiaus uonosiu|
866+2'0 :Su g'p 1e ABiaus uonoslu) LLbg ¢ :ureb ouswnu dwe jsoog
£/9800°0 :{r} su | Je ABieus vonoslu) sLi8°2 :ueh ouswnu dwe youmsg
1682°0 %WER' Y :dwe _Eoom 2601 :ureb ouswinu dwe ueyy
116620 %81y dwe yopmg 8 ﬁ
880€°0 %0EP :dwe urew 8 b
Hoo/r)suaqg :{%)H3 dwng 8 !
. ABiouz ! 2
£ :dwe Js1s00q U SQE[S # 60 2
6 {(wo) ssapjoy 104 B 1ix qeIg 60 2
9°'0 :(w) ds pus pue dwoos Aen 1°2 L
GG H{w) Aed up yibus) eix3 K 1
G0 H{w) yibus) yonmg 4 1
b :sYib Jezirejod jo winy g°'E t
£9¥°6S ((wa) Yyibuay |eixe ge|g 9°¢ S
£62'€2 ‘(w) wbual J8)y jeneds 9'¢ !
£190'6 (W) ISIp LIW-0) 8pPS-yIMS ¥891°E 0
60€.'8 (W) IsIp ANw-0y epis-urep :(wa) suxoyy
gL2v'e (w2} by sjoyurg v891°E
290£.2°0 {wo) yipim ejoyuid 89¢°8¢
891890 :(wo) Jepioq Juswubiy .901°69
v.6°0€ :(wo} wbisy 1ui-010z weey
890°€E (W) yipm Jui-018z wiesg Gg :{wo) ybray
891890 :(wo) Jsepioq uonezjody
L - :Aouareainbe ysiy
8°€66 :(ry) ABisue Nueg

:(indino dONIVHO woy Ansow) sinduj




vV A8l JEULIO) | _ 3 . - : .
Wy hN_.ow £6/62/%

_mc_m_:o - E6/62/Y 4

Al01s14 1ewio

reuibuo £6/62/¥ L#

A10)s11y uoisiaay ubisaq iase




T



4/29/93 10:32 BM FX 40:Haney Opt Shell:Shell Tools:..:chainop.out copy Page 1

$ cat bll0503.cut

SN sSsssSIaasssaamxss=T=socmscs=ax==== Started at Wed Mar 17 18:05:47 1993
Cost-optimal multipass design - CHAINOPA - Copyright Mar 17 1993 John Trenholme
Parameter file: "B110503.PAR" Chain file: "UPGRADE.CHN"

Initial parameters:

## -- Descripticn =-- Value -- Type --
1 <Chain input energy in Joules o .20000 Varied to optimize
< Energy density (J/cc) infinite length_ : .25000 Varied to optimize
3 Slab caliper thickness in centimeters__: 3.0000 Varied to optimize
4 Number of slabs in main amplifier ¢ 11.000 Specified
3 Number of slabs in switch amplifier_ _: 5.0000 Specified
6 HNumber of slabs in booster amplifier : 3.0000 Specified
7 Amp hard aperture width in centimeters_: 35.000 Specified
8 Amplifier hard aperture area {(cm~2) __ : 1225.0 Specified as 1225
9 Laser sqdare~pulse pulsewidth ({(ns) : 4.8000 Specified

10 Gain cross section (E-20 cm~2) 13,5000 Specified

11 Slab single surface transmission :  .99500 Specified

12 slab bulk loss ceoefficient (per meter) : .05000 Specified

13 PRelative stored energy (MSA is unity}__: 1.0000 Specified

14 Explosion fraction of lamps {free air)_: .20000 Specified

15 Extra length in cavity in meters . : 5.5000 Specified

16 Slab extra edge in centimeters . ¢ L.10000 Specified

17 Slab extra edge/thickness ratio : .50000 Specified

18 Slab extra length for holders etc (cm)_: 9,0000 Specified

19 Switch length (m) : .50000 Specified

20 Cavity component end & spacing (m} : . .60000 Specified

21 Number of polarizer lengths per beam : 4.0000 Specified

22 Injection mirror area {cm~2} : .500G0 Specified

23 Beam dump area - both parts (cm~2) 7 50.000 Specified

24 Apodizing fixed per-side margin fem) 1 .50000 Specified

25 Apodizing multiplier of SQRT (lambda*E) _: 1.5000 Specified

26 Alignment fixed per-side margin (cm)___.: .50000 Specified

27 Alignment multiplier of SQRT (lambda*L) _: 1.5000 Specified

28 Fluence peak/average just after filter_: 1,4000 Specified

29 Peak/average multiplier of gain term_ : 10000 Specified

30 Peak/average multiplier of delta-B : 1.0000 Specified

31 Bank+control+wires+lamp cost (5/J) : .15000 Specified

32 Glass bulk cost ($/cc) ' : .88000 Specified

33 $Slab finish & amp parts ($/cm*2/slab)__: 5.0000 Specified

34 Transport'fixed cost farea {$/cm”2)_ : 220.00 Specified

353 Xport cost/area per meter (S$/cm"2/m)___: 1.7000 Specified

36 Fixed cost per beam (§$) : 1.300M Specified

37 Cost of input energy relative to output: 1000.0 Specified

38 Minimum slab thickness (cm) ¢ .l10000 Constrained - lower limit
3% Maximum slab thickness {cm) 1 99.000 Constrained - upper limit
40 Maximum slab finished volume {liters) _: 99.000 Constrained - upper limit
41 Maximum fraction of given damage levels: 1.0000 Constrained - upper limit
42 Maximum between-filter B integral : 2.2000 Constrained - upper limit
43 Maximum first/last photon gain ratio_ : 35.000 Constrained - upper limit

Step parameter 9 "Laser square-pulse pulsewidth (ns)™ Repeat 5 times each
Parameter value: 4.8

CHAINOPA optimizing 3 params with Nelder-Mead simplex: Wed Mar 17 18:05:47 1993
NM init: scale .01000 count 500.00 value 5.000u size 10.00u

NM last: scale 100.0u count 200,00 value 20.00n size 50.00n

Constraint widths: 0.5 0.1

“"Laser square-pulse pulsewidth (ns)" = 4.8000

#% engyIn rhoInf thick countl count2 countd apWide engOut cost-K J/K$ Designs
1 .23946 ,3166% 3,1709 11.000 5.0000 3,0000 35.000 10574. 2165.5 4.7698 530
2 .24104 .31665 3.:703 11.C00 5.0000 3.0000 35.000 10575. 2165.2 4.7698 436



4/29/93 10:32 AM FX 40:Haney Opt Shell:Shell Tools:..:chainop.out copy
3 .24192 .31663 3.1699 11.000 S.0000 3.0000 35.000 1057S. 2165.0 4,7699% 287
4 .24405 .31658 2.1691 11.000 5.0000 3.0000 35.000 10575. 2164.6 4.7699 220
5 .24598 .31653 3.1684 11,000 5.0000 3.0000 35.000 10575. 2164.3 4,7699 24¢

Best chain with "Laser square-pulse pulsewidth {(ns)}" = 4,8000 ({case S)

$lab quantities:

thickness 3.1684 cm width 69.106 cm height 38.368 cm

covered edge 3.3684 cm voiume B8.4008 liters pumped 7.2898 liters

axial length 59.463 cm module 68,463 cm area 2651.5 cm*2/side
Amplifier quantities: Main amp Switch amp Boost amp

slab count 11.000 5.0000 3.0000 total 19.000

pump efficiency 4,3038% 4.1780% 4.0292% tlong amp 4.4115%)

energy density (J/cc) . 30880 .29971 . 28910 {long amp .31653)

gain coefficient (/m) 5.7291 5.,35616 5.3635 {long amp 5.8726)

numeric gain (pumpd/un) 10.920 2.8715 1.8411

unpumped transmission .87710 .94213 . 96487

stored energy (J) 24782, ' 10928. 6322.4 total 42011.

bank energy {(kJ) 575.36 261.53 156.92 total 993,80

Cavity layout: :
total length of cavity 46.585 m length of spatial filter 23.293 m
distance from main-side mirrer to farthest slab 8.7309 m
distance from switch-side mirror te farthest slab 9.0617 m

Beam geometry - vignette, alignment, apodization;

----- quantity---~- --width-- -~height~-

_pinhole spacing .73062 cm 3.4218 cm
injection mirror .73082 em .68435 cm area .50000 cm~2
beam dump (2 parts) 7.3082 cm 6.8435 cm area 50.000 cm"2
beam angles .12547 mrad .58762 mrad
beam vignette shift +54772 em 2.5652 cm on main amp side
beam vignette shift .S6847 cm 2.6624 cm on switch side {worst)
hard metal aperture 35,000 cm 35.000 cm area 1225.0 cm*2
beam zero-intensity 33.068 cm 30.974 cm area 1024.3 cm*2
beam half-intensity 31.705 em 29.611 cm area 938,81 cm™~2
apodization border (all 4 sides) .68l68 cm (to 1/2 intensity)
alignment border (all 4 sides) .6B168 cm
fill factor from vignette .90893 of area
fill factor from alignment .91991 of area
fill factor from apodization .91657 of area

total fill factor effective/hard .76637 of area (effective is 1/2 intensity)

Marginal costs of one aperture:

bank energy 993.80 kJ at ,13000 5/J 149.07 K$
laser glass 159.62 1 at ,88000 $/cc 140,46 K$
amp parts & slab finish at 5.0000 $/cm*2/slab 138,51 K$
-———subtota) of amplifier-related costs 428.04 K$

cavity, xport, convert & focus costs (/cm”2) 320,75 K$
cavity, xport, convert & focus costs (/em"2/m) 115.46 K$
----subtotal of cavity, xport, convert & focus 436.21 K$
Fixed costs (includes fixed part of all above) 1300.0 K§

Total cost of one aperture 2164.3 K$
Drive energy cost (.24598 J at 209.52 K$/J) 51.539 K$
Chain small signal gain 557646

Upgrade 350mm LG-7350 3.5-pass switched multipass with booster - John Trenholme

Item Thick Refr. Nonlin Angle Pasv Gain Camage Item

Page 2
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Name
ENERGY
PULSWID
WAVELEN
SATFLU
DAMAGE
DAMAGE
DAMAGE
DAMAGE
DAMAGE
DAMAGE
DAMAGE
DAMAGE
FILL
AREA
INJECT
GOTO
REVERSE
AMP #1
SF_LENS
PINHOLE
5F LENS
AMP ¥2
POKLWIND
POKLKD*P
POKLWIND
SWITCH
ENTRY
POL_XSMN
REVERSE
POL_REFL
BEAMDUMP
AMP #3
SF_LENS
LABEL
PINHOLE
SF_LENS
XPORTA4AM
TRIPLER1
TRIPLER3
FOCUSLNS
VACWINDO
BLSTSHLD

Item
Name
INJECT
SF_LENS
AMP_#3
BEAMDUMP
POL REFL
SWITCH
POKLWIND
POKLEKD*P
POKLWIND
AMP_#2
SF_LENS
PINHOLE
SF_LENS
AMP #1
REVERSE
AMP_#1

{cm) index coeff. (deg) xXsmn {(p/u) type L2
.24598 Joules 1
4.8000 nanoseconds 2
1.0530 micrometers . 3
4.5200 J/cm~2 to 3.3500 J/cm*2 at .67400 ns -» 4.5187 J/cm~2 4
type 1 22.000 *{tau/ 1.0000 ns)”~ .40000 J/cm~2 AR 5
type 2 22.000 *(tau/ 1,C000 ns)~ .40000 J/cm"2 Glas 6
type 3 19.000 *{tau/ 1.0000 ns)~ .30000 J/cm~2 HR 7
type 4 14.000 *{rau/ 1.0000 ns)~ .30000 J/cm"2 PolX 8
type 5 16.000 *{tau/ 1.00C0 ns)™ .30000 J/cm~2 PolR 9
type 6 20.000 *(tau/ 1.00080 ns)*~ .50000 J/cm~2 KD*P 10
type 7 %.0000 *(tau/ 1.0000 ns)~ ,50000 J/cm™~2 KDP3 11
type 8 10.000 *(tau/ 1.0000 ns)" .40000 J/cm~2 AR3w 12
. 16637 (area fraction) ) 13
1225.0 cm™2 -> 938.81 cm~2- 14
peak/average 3.0000 damage 3 HR 15
label 1 way -1 (component 34) ' 16

------ . 99000 3 HR 17

34,852 1.519%0 2.8900 S56.642 ,87710 10.920 2 Glas- 18

3.6000 .1.4500 2.7000 0.8 .93000 1 AR 19

20

3.6000 1.4500 2.7000 0.0 .99000 1 AR 21

15.842 1.5190 2.8900 56.642 .94213 12,8715 2 Glas 22

3.6000 1.4500 22,7000 0.0 .9%9000 & KD*P 23

1.3000 1.5000 2.8900 0.0 .95200 6 KD*P 24

3.6000 1.4500 2.7000 0.0 .99000 6 KD*P 25
at pass 4 way 1 26
way -1 . .21
7.1000 1.4500 2.700Q 55.408 .9700¢ 4 PolX 28
------ .99000 3 HR 29
0.0 1.4500 2.7000 0.0 .98000 5 PolR 30
peak/average 4,0000 damage 1 AR 31
9.5051 1.5190 2.89%00 S56.642 .96487 1.8411 2 Glas 32
3.6000 1.4500 2.7000 0,0 .,99000 1 AR 33
number 1 34
5
3,6000 1.4500 2.7000 0.0 .99000 1 AR 36
0.0 1.0000 8.0 0.0 .,98000 3 HR 37
-90006 1.5000 2.9000 0.0 .70000 6 KD*P 38
90000 1.5000 8.1000 .0 1.0000 7 KDP3 39
3.6000 1.4500 8.1000 G.0 .89000 8 AR3w 40
3.6000 1.4500 8.1000 0.0 .99000 8 AR3w 41
4,0000 11.4500 8.1000 0.0 .980¢00 B8 AR3w 42
Energy Power Peak Peak/ Added Total Energy Last Gain Item
{J}) (GW) J/emn2 avg. B int B int change gain ratio ##
.24598 17637 1.4759 3.0000 0.0 0.0 1.0000 1,0000 1.,0000 15
.24352 ,17460 366.8u 1.4000 10.84u 10.84u .99000 .99%000 1.0000 33
.43259 ,31016 645.1u 1.4000 32.69u 43.53u 1.7764 1.7586 1.0000 32
-.3359 -.2408 -,0269 4.0000 0.0 43.53u 11,0000 1,7586 1,0000 31
.42394 .30396 645,1u 1.4000 0.0 43.53u .98000 1.7234 1.00060 30
Passl ' _ 26
.41970 .30092 632.2u 1.4000 18.68Bu 62.21u .99000 1.7062 1.0000 25
.399536 .28647 625.9u 1,4000 7.011u 69.23u .95200 1.6243 1.0000 24
.39556 .28361 585.8u 1.4000 17.61u 86.84u .99000 1.6081 1.00Q000 23
1.0701 .76718 1.596m 1.4000 112.0u 198,9u 2,7052 4.3499 1.0001 22
1.0594 .75951 1.5%6m 1.4000 47.16u 246.0u ,99000 4.3064 1,0001 21
e et 20
1.0488 .75192 1.580m 1.4000 46.6%u 46.6%u ,.99000 4.2634 1,0001 19
16,037 7.1909 .01497 1.4001 1,449m 1.495m 9.5705 40.772 1.0016 18 °
9.9370 7.11%0 ,01497 1.4001 0.0 1.495m .99000 40.365 1.0016 17
94,373 67.144 .14089 1.4015 .01361 9.4971 380.70 1.0156 18

.01511
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SF_LENS
PINHOLE
SF_LENS
AMP_§2
POKLWIND
POKLKD*P
POKLWIND
SWITCH
POL_XSMN
REVERSE
POL_XSMN
SWITCH
POKLWIND
POKLKD*P
POKLWIND
AMP_#2
SF_LENS
PINHOLE
SF_LENS
AMP_#1
REVERSE
AMP_#1
SF_LENS
PINHOLE
SF_LENS
AMP_#2
POKLWIND
POKLKD*P
POKLWIND
SWITCH
POL_REFL
BEAMDUMP
AMP_$3
SF_LENS
PINHOLE
SF_LENS
XPORT4M
TRIPLER1
TRIPLER3
FOCUSLNS
VACWINDO
BLSTSHLD

type: 1
damag: 41
max: 35
ratio: .8

energy 10
gRatio 23

== Summary for

pulsWd engyIn rholInf

,50000 3
.59000 ¢
.71000 5
., 84000 s
©1.0600 8

.401m .31653
.191m .31653
.344m ,31653
.734m ,31653

.673m .31653"

1.1900 .01136 .31653
1.4100 ,01448 .31653

1,6800 .01864

.31653

2,0000 .02445 ,31653
2,3800 ,03300 .31653

2.8300 .04632

31653

"B110503.PAR"™

thick

3.1684
3.1684
3.1684
3.1683
3.1684
3.1684
3.1684
J.1684
3.1l684
3.1684
3.1684

& "UPGRADE.CH
countl count2
11.000 5.0000
11.000 5.0000
11.000 5.0000
11.000 5.0000
11,000 5.0000
11,000 5.0000
11,000 5.0000
11.000 5.0000
11.000 5.0000
11.000 5,0000
11.000 5.0000

10:32 aM  FX 40:Haney Opt Shell:Shell Tools:..:chainop.out copy
93.429 66.472 .14089 1.40153 4.127m .01924 .99000 376.90 1.0156 19
------ 20
92.495 65,808 .13933 1.4000 4.086m 4.086m .99000 373.13 1.0156 21
©247.03 173.54 .36918 1.4030 .02565 .02974 2.6707 $83.98 1.0418 22
244.56 171.81 .36918 1.4030 .01067 .04041 .995000 974,14 1.0418 23
232.82 163.56 .36577 1.4041 4.003m .04441 .95200 927.38 1.0418 24
230.49 161.92 ,34832 1.4045 .01005 .05446 .99000 918.11 1.0418 25
Pass2 26
223.58 157.07 .34510%4 1.4056 .01628 .07074 ,97000 B890.56 1.0418 28
221.34 155.50 .33474 1.4056 0.0 .07074 .99000 BB1.66 1,0418 29
214.70 150.83 .33180%4 1.4073 .01563 .08638 .%7000 855,21 1.0418 28
Pass3 : 26
212.55 149.32 ,32224 1.4090 9.272m .09565 .9%000 846.66 1.0418 325
202.35 142,16 ,31924 1.4100 3.47%9m .09913 .95200 806.02 1.0418 24
200.33 140.73 .30400 1.4104 B.738m .10786 .99000 797.96 1.0418 23
514,64 352.37 -717704 1.4175 .05322 .16108 2.5690 1997.9 1.0973 22
509.49 348,85 .77704 1.4175 .02166 .18274 99000 1977.9 1,0973 21
------ 20
504,40 345.36 .75978 1.4000 .02144 ,02144 .99%000 1958.2 1.0973 19
3622.5 1941.5 5.6666 1.4685 .50060 ,52204 7.1818 11009. 1.8408 18
3586.3 1922.1 5.6666 1.4685 0.0 .52204 .99000 10898. 1.8408 17
10215. 3395.3 21.212 1.9495 1,.3489 1.8710 2.8484 19251. 5.8587 18
10113. 3361.3 21.212 1,9495 .20871 2.0797 .99000 19059, S5.8587 19
------ ' 20
10012, 3327.7 15,081 1,4000 .20662 .20662 .99000 18868, 5.8587 21
14622. 3636.9 24.528 1.5749 .80454 1.0112 1.4605 20621. 13.422 22
14476. 3600.5 24.528*6 1.5749 .22356 1,2347 .99000 20415, 13.422 23
13781, 3427.7 25.345%*6 1.6437 .08389 1.3186 ,95200 19435. 13.422 24
13643, 3393.4 24.570%6 1.6738 .21070 1.5293 ,99000 19241. 13.422 25
. Passqd - switched out ) 29.
13370, 3325.6 25.598*5 11,7615 0.0 1.52%3 .98000 18856. 13,422 30
267.40 66.511 21.392 4.0000 0.0 1.5293 1.0000 18856. 13.422 31
16376. 3411.6 35.484*2 2,0342 .46437 1.9937 1.2248 19344, 23.241 32
16212, 3377.5 35.484*1 2.0342 .20971 2.2034* ,95000 19151. 23.241 33
—————— 35
16050, 3343.8 24.17s6 1.4000 .20761 .2076€1 .99000 18959. 23.241 36
15729, 3276.9 24.329%3 1,4231 0.0 .20761 .98000 18580, 23.241 37
11010. 2293.8 23.843 1.4231 .04548 .25310 ,70000 13006, 23.241 38
11010. 2293.8 16,757*7 1.4288 ,10628 ,35938 1.0000 13006. 23.241 39
10900, 2270.9 16.926 1.4432 .42300 .78238 .99000 12876, 23.241 40
10791. 2248.2_17.633 1.5187 .41877 1,2011 .99000 12747. 23.241 41
10575, 2203.2 18.764*8 1.6324 .45831 1.6595 .98000 12492, 23.241 42
AR 2 Glas 3 HR 4 PolX 5 PolR 6 KD*P 7 KDP3 8 AR3w
.202 41,202 30.418 22.413 25.615 43.818 19,718 18.728
.484 35.484 24.329 .34510 25.598 25,345 16.757 1B.764
6122 .86122 ,79984 .01540 .99935* 57842 .84983 1.0019~*
575. max fluence/damage 1.0019* max delta-B 2.2034* chain B 6.1448
.241 costEf 4.7727 J/K$ X penalty ,99940 --> 4.7699 J/K$

N" -- Wed Mar 17 18:05:47 1993 —-
cost-K J/K$

count3
3.0000
3.0000
3.0000
3.0000
3.0000
3.0000
3.0000
3.0000
3,0000
3.0000
3.0000

apWide
35.000
35.000
35.000
35.000
35.000
35.000
35,000
35.000
35.000

35,000
35.000

engOut

1467.
1731,
2084,
2465,
2935.4
3493.1
.0

3

Q

4044

4654.
5342.
W5
.2

6119
6999

7
9
i
?

2164.3
2164.3
2164.3
2164.3
2164.3
2164,3
2164.3
2164.3
2164.3
2164.3
2164.3

.67491
. 79631
.95814
1.1334
1.3430
1.6048
1.8590
2.1387
2.4534
2.8082
3.2080
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3.3600
4.0000
4.7600
5.6600
6.7300
8.0000
9.5100
11.300

~= Done

.06888
.11436
.23678
.40162
.62651
.62652
.62652
. 62652

at Wed

.31653
.31653
.31683
.31653
.31653
.31653
.318653
.31653

Mar 17

3.1684
3.16B4
3.1684
3.1684
J.1684
3.1684
3.1684
3.1684

11.000
11.000
11.060
11.000
11.000
11.000
11,000
11.000

18:05:47 1993

5.0000
5.0000
5.0000
5.00600
5.0000
$.0000
5.0000
5.0000

3.0000
3.0000
3.0000
3.0000
3.00C0
3.00G60
3.G6000
3.G6000

35.000
35,000
35.000
35.000
35.000
i5.000
35,000
35.00¢

7995,9
9164.0
10517.
11201.
11571.
11571.
11571.
11571.

Took 90.77 seconds for 1719

2164.3 3.,657%
2164.3 44,1755
2164.3 4,.7457

2164.3 4.9896.

2164.3 5.0567
2164.3 5.0568
2164.3 5.0568
2164.3 5.0568

designs --

Page 5
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Design #2 for LDB Report
LaserPrint () ;DamagePrint () ; RunThruPrint ()
Parameters:

bank energy (kJ)} 542.0 147.8

FX 40:MPW:Worksheet.§

Chain injection energy {(mJ): 500,0000
Energy density (J/ce) infinite length: 0.3046
Slab caliper thickness (cm): 3.3794
Number of slabs in amp 1: 11.0000
Number cf slabs in amp 21 3.0000
Number of slabs in amp 3: 3.0000
Amp hard aperature width (cm): 35.0000
Amp hard aperature area (cm™2): 1225.0000
" Laser square-pulse pulsewidth (ns): 3.6000
Laser size {total volume laser glass) (kl): 2%.8538
Amp #§ beamlets wide 4.0000
Amp # beamlets high 4.0000
Gain cross section (E-20): 3.5000
Slab single surface transmission: 0.9950
Slab bulk loss coefficient: 0.0%500
Relative stored energy (MSA i1s unity): 1.0000
Explosion fraction 1n lamps (free air): 0.2000
Extra length in cavity {(m): 5.5000
Slab extra edgé (cm): 0.1000
Slab extra edge/thickness ratioc: 0.5000
Slab extra length for holders etc. (cm): 4.5000
Switch length {m): 0.5000
Cavity component end § spacing (m): 0.6000
Number of slab-equiv lengths for the polarizer: 4.,0000
Injection mirror area (cm”2): 0.5000
Beam dunmp area - both parts (cm”2): 50,0000
Apodizing fixed per-side margin {cm): 0.5000
Apcdizing multiplier of SQRT{lambda*L): 1.5000
Alignment fixed per-side margin (cm): 0.2500
Alignment multiplier of SQRT (lambda*l): 0.7500
Fluence peak/avg. just after pinhole: 1.4000
Peak/avg multipler of gain term: 0.1000
Peak/avg multipler of delta-B: 1,0000
Per beamlet marg (k$/bmit): 974,0000
Marg amps cost (k$/{(bmlt-slab)}: 8.3925
Marg flashlamps cost ($/{bmlt-slab-cm): 41.2980
Part of MOR cost (3/{(bmlt-ns}: 522.0000
Part of bank ($/J): 0.1292
Part of bank (5/(bmlt-J*.3-(slab-cm)"~.7): 3.2181
Part of spatial filter cost (3/m): 241.0000 :
Laser glass bulk cost {$/cc): 1.6065 {(w/o facil/pilot: .98)
Laser glass finish/clad cost ($/cm”2}: 1.1852 {(w/o facil/pilot: .67}
Fixed cost per beam (M$S): 133.3680
Maximum between-filter B integral: 2.2000
Slab specs: ) }
thickness 3.38 cm width 60.46 cm height 38.58 cm
covered edge 3.58 cm volume 9,06 liters pumped 7.79 liters
axial length 59.87 cm module 64.37 cm area 2679,57 cm~2/side
Bmplifier specs: Amp 1 Amp 2 Amp 3
slab count 11.000 3.000 3.000 total 17.000
pump effiency (%} 4.7C0 4.4C0 4,400 inf length amp 4.818
energy density (J/cc) 0.297 . 0.,278 0.278 inf length amp 0.303
gain coefficient (/m) 5.514 5.162 5.1e2 inf length amp 5.652
numeric gain (pumpd/un) 11.63 1.871 1.871
unpumped transmission 0.8759 0.9645 0.9645
stored lw energy (J} = 25473.2 6503.9 6503.9 total 38481.,0
147.8 total 837.¢6
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Cavity layout:

total length of cavity (m): 42,374 length of spatial filter {(m): 21,187
distance from left-side mirror to farthest slab (m): 8.281 ,f'
distance from right-side mirror to farthest siab (m): 7.406 ) E

Beam geometry - vignette, alignment, apodization:

——width-- --height-
pinhole spacing 0.730 cm 3.424 cm
injection mirror 0.730 cm 0.685 cm area {(cm™2): 0.50
beam dump (2 parts) 7.302 cm 6.847 cnm area {cm™2): 50,00
beam angles 0,138 mrad 0.646 mrad ’
beam vig shft {left side} 0.571 cm 2.676 cm
beam vig shft (right side} 0.511 cm 2.393 cm
hard metal aperature 35.000 cm 35%.000 cm area {em™2): 1225.00
beam zero—-intensity 33.761 cm 31,656 cm area {cm~2): 1068,74
beam half-intensity 32.425 cm 30.320 cm area {(cm™~2): 983.13

apodization border (all 4 sides) 0.6680 cm (to 1/2 intensity)
alignment border (all 4 sides) 0.3340 cm

£i11 facter from vignette 0.9085 of area
£ill factor from alignment 0.9603 of area
fill factor from apodization 0.9199 of area
total fill facter (half-intensity/hard) 0.8026 of area

CHAINCPY costs of NIF (proc,design,assembly,pilot,facilit; no develop, conting, taxes, overhead) :
‘Total laser glass volume {laser size) {(kl): 29,85

all marg per beamlet only costs; 193.9 beamlets at 974.0 k$ per beamlet 188.89

amp mechanical at 8,292 k$ per beamlet per slab 27.67
flash lamps at . 41.3 $ per beamlet per slab per cm slab length - 8.15 . ~
part of MOR at 522.0 § per beamlet per ns 0.36 ' ” fﬂ )
bank energy; 162.43 MJ at 0.12922 $/J 20.99 AN
bank energy at 3.2181 $ per beanmlet per (J*0.3~(slab-cm)”0.7} 4.76 '
spatial filter at 241.C $/m for two filters of 21.19 m - 0.99
bulk laser glass: 29.85 kl at 1.60650 5/cc . 47.98
finish/clad laser glass at 1.18520 $/cm"2 20.94
fixed costs for all of above . 133.37
Total: 454,08 M$
{w/0 optics facil/pilot: 405.3 M$)

Specs on chain elements:

Item Thick Refr Neon Lin Angle Pasv

Name {cm) Indx Coeff {deg) Xmsn
las glass 3.379 1.51¢9 2.890 56.642 0.988
SF lens 2.600  1.450 2.700 0.000 0.990
focus lens 2.900 1.450 8.100 0.000 0.990
vac window 5.050 1.450 8.100 0.000 0.990
debris shield 1.000° 1.450 8.100 55.408 0.980
PC window 3.000 1.450 © 2,700 0.000 0.990
pol trans 9.000 1.507 2.700 56.433 0.970
pol refl 0.000 0.000 0,000 56.433 0.980
doubler cryst 1.050 1.500 2.900 -0.000 0.750
tripler cryst 0.850 1.500 8.100 0.000 1,000
PC crystal 1.000 1.500 = 2,890 0.000 0.969
mirrors 0.000 0.000 0.000 0.000 0.990C ’ . (W“w

Summary of component fluence damage:
Peak Max
Flunce Allwd Peak/
Component - Type J/em~2  J/cm™2  max

e
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ampl laser glass 20.921 36.723 ‘0.570
amp2 laser glass 19,309 36.723 0.526
amp3 laser glass 28.581 36.723 0.778
SFlenses AR 28,581 36.723 0.778
beam dump AR 18.734 36,723 0,510
pokl cell wind AR 19.345 36.723 0.527
wedge AR 0.000 36.723 0.000
small UT lens AR 0.000 36.723 0.000
pel in refl polR 19.883 23.497 0.846
pol in trans polT 0.355 20.560 0.017
passive rot - polT ¢.000 20,560 0.000
cav mirrors HR 4,490 27.903 0.161
Xport mirrors HR 21.015 27.903 0.753
inj mirror HR 3.000 27,903 0.108
amall UT mirr HR ¢.000 27,903 ¢.000
large UT mirr HR 0.000 27.903 0.000
pokl KD*P KD*P w/ plasma 19.721 37.947 0.520
lst freq conv KD*P w/ plasma 20.594 37.947 0.543
2nd freg conv KD*P @ 3w 15.530 17.076 0,909
final foc lens AR @ 3w 15.713 18.696 0.840
vac window AR @& 3w 16.367 18,696 0.875
blast shield AR @ 3w 18.637 18.696 1.0%0

Run—-through of the laser chain:

Item Ehergy Power Peak Peak/ Added Total Energy Last Ph Gain
Name (J} (GHW) (J/cm~2) avg. B Int. B Int. change gain ratioc
Inject 0.500 0.409 3.00 3.000 .0QO0O . 000 1.000 1.0 1.00
S¥Lens 0.495 0.405 0.712E-03 1.400 .173E-04 .173E-04 0.990 0.99 1.¢0
Amp3 0.893 0,731 g.127E-02 1,400 ,779E-04 . 953E-04 1.805 1.8 1.00
PolRefl 0.875 0.716 0.127E-02 1.400 .000 .953E-04 ¢.980 1.8 1.00
BeamDump 0.175E-01 0.143E-01 0.140E-02 4.000 .C0O0 . 953E-04 ©1.000 1.8 1.00
PoklWind 0.867 0.10%8 0.125E-02 1.400 .350E-04 ,130E-03 0.950 1.7 1.00
PoklKDP 0.840 . 0,687 0,123E-02 1,400 .122E-04 .143E-03 0.5%69 1.7 1.00
PoklWind 0.831 0.680 0.120E~02 1.400 .336E-~D4 .176E-03 0.990 1.7 1.00
Amp2 1.50 1.23 0.214E-02 1.400 .131E-03 .307E-03 1,805 3.0 1.00
SFLens 1.49 1.22 0.214E-02 1.40¢ .520E-04 .359E~03 0.990 3.0 1.00
Pinhole :
SFLens 1.47 1.20 0.212E-02 1.400 _515E-04 .315E-04  0.980 2.9 1.00
Ampl 15.0 12.2 0.213E-01 1.40C .246E-02 .251E-02 10,180 30. 1.00
Mirror 14.8 12.1 0.213E-01 1.400 .000 L251E-0Q2 0.990 30, 1.00
Ampl 149, 121. 0.213 1.403 .245E-01 .27CE-01 10.062 0.29E+03 1.02
$Flens 148, 119. 0.213 1.403 .511E-02 .321E-01 0.990 0.29E+03 1.02
Pinhole
SFlens ldé6, 118, 0.21¢ 1.400 .506E-02 .S06E-02 0.99C 0.29E+03 1.02
Amp2 261, 209, 0.373 1.403 ,225E-01 ,276E-01 1.788 0.51E+03 1.04
PoklWind 259. 207. 0.373 1.403 .102E-Q1 .378E-C1 0.990 0,51E+03 1.04
Pok1KDP 251. T 201, 0.369 1.404 .358E-02 .414E-01 0.969 0.49E+03 1.04
PoklWind 248, 199, 0.358 1.404 ,983E-02 ,512E-01 0,990 0.49E+03 1.04
PolTrans 241, 193. 0.355 1.405 .230E-01 .743E-01 ¢.970 0.47E+03 1.04
Mirror 238, 191. 0.345 1.408 .000 . T43E-01 0.990 0.47E+03 1.04
PolTrans 231. 185. 0.341 1.408 ,221E-Q1 .963E-01 0.970 0.45E+03 1.04
PoklWind 229, 183. 0.332 1.410 .908E-C2 .105 © 0.990 0.45E+03 1.C4
BoklKDP 222. 178. 0.329 1.411 .317E-02 .109 0.969 0,43E+GC3 1.04
PoklWind 220, 176, 0,318 1.411 ,870E-C2 ,117% 0.990 0.43E+C3 1.04
Amp2 384, 304, 0.553 1.416 ,330E-Q1 ,150 1.749 0.74E+03 1.07
SFLens 380. 301, 0.553 1,416 ,12%E-01 .1l63 0.99C " 0.74E+03 1.07
Pinhole )
SFLens 376. 298. 0.541 1.400 .128E-01 ,12BE-01 0.99%0 0,73E+03 1.07
Ampl 0.302E+04 0.195E+04 4.49 1.464 .481 L4094 8.011 0.4BE+04 1.62
Mirror 0,.299E+04 0.193E+04 4,49 1.464 L0000 494 0,940 0,47E+04 1.62
Ampl  O0.100E+05 0,398E+04 20.9 2 5.17

.054 - 1.53 2.02 3.354  0.97E+04
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SFLens
Pinhole
SFLens
Amp2
PoklWind
PoklKDP
PoklWind
PolRefl
BeamDump
Amp3
SFLens
Pinhole
SFLens
Xportédm
Triplel
Triple3
FocusLens
VacWindow
BlastShld
‘KForm
ngFreqCon
In[46]:
enerqgy;
1.80007e+06
In[47]:
power;
5.0el4
nBeamlets;
193.928

126 AM

0.991E+04

0.981E+04
0.126E+05
0.125E+05
C.121E+05
0.119E+05
0.117E+405
234.
0.149E+05
0.147E+05

0.146E+05
0.143E+05
0.107E+05
0.107E+05
.10BE+05
.105E+05
.103E+05
.92BE+04
.928E+04

o O 0O O o

0.394E+04

.390E+04
L421E+04
LA1TE+04
.404E+04
.400E+04
.392E+04
78.3

C.413E+04
0.409E+04

O 0 0O CcC o C

0.404E+04
0.396E+04
0.297E+04
0.297E+04
0.294E+04
0.291E+04
0.286E+04
0.258E+0C4
0.258E+04

20.9

14.1
19.3
19.3
19.7
19.3
19.9
18.7
28.6
28.6

20.9
21.0
20.6
15.5
15.7
16.4
18.7
le.5
le.5

FX 40:MPW:Worksheet.§

2.054

1.400
1.509
1.509
1.557
1.5786
1.636
4,000
l.891
1.891

1.400
1.419
1.419
1.427
1.443
1.519
1.752
1.752
1.752

.169

167
.570
.206
.719E-01
.197
.000
.0C0
.565
.175

.173
.000
.634E-01
.124
422
L7217
269
.000
.000

2.19

L1867
L7137
.943
1.01
1.21
1.21

-1.21

1.78
1.95

.173
.173
.237

L3861

.783
1,51

1.72

1,72
1.72

G.990

0.990
1.282
0.990
0.969
0.990
0.3980
1.000
1.269
0.920

0.990
0.980
0.750
1.000
0.990
0.990
0.980
0.903
1.000

0.96E+04

0.95E+04
0.10E+05
0.10E+05
0.99E+04
0.98E+04
C.96E+04
0.96E+04
0.10E+05
0.10E+05

0.99E+04
0,97E+04
0.73E+04
0.73E+04
0.72E+04
0.71E+04

0.70E+04 -

0,63E+04
0.63E+04

W17
.28
.28
.28
.28
.28
.28
14.2
14.2

o o o & oW

14,2
14.2

14,2

i4.2
14.2
14.2
14.2
14,2
14.2

Page 4
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7/2/93 9:25 AM

FX 40:MPW:Worksheet.§

Cesign #3 for LDB Report
LaserPrint () ;DamagePrint () ;RunThruPrint ():

Parameters:

Chain injection energy (mJ):
Energy density (J/cc) infinite length:
Slab caliper thickness (cm):

Number of s$labs in
Number of slabs in
Number of slabs in

amp 1:
amp 2:
amp 3:

Amp hard aperature width (ecm):

Amp hard aperature area (cm™2):

Laser square-pulse pulsewidth (ns):
Laser size (total volume laser glass) (kl):
Amp # beamlets wide

Amp # beamlets high

Gain cross section (E-20):

Slab single surface transmissien:

S$lab bulk loss coefficient:

Relative stored enérgy ({MSA is unity):
Explesion fraction in lamps {(free air):
Extra length in cavity (m):

Slab extra edge -(cm):

Slab extra edge/thickness ratio:

Slab extra length for holders etc. {cm):
Switch length (m):

Cavity component end & spacing {(m):

Number of slab-equiv lengths for the polarizer:

Injecticn mirror area {cm™2):

Beam dump area - both parts (cm™2}):
Apodizing fixed per-side margin {cm):
Apodizing multiplier of SQRT (lambda*L):
Alignment fixed per-side margin (cm}:
Alignment multiplier of SQRT{lambda*L):
Fluence peak/avg just after pinhole:
Peak/avg multipler of galn term:
Peak/avg multipler of delta-B:

Per beamlet marg (k$/bmlt):

Marg amps cost (k$/{(bmlt-slab)):

Marg flashlamps cost {$/{(bmlt-slab-cm):
Part of MOR cost (%/{bmlt-ns):

Part of bank (5/J):

Part of bank ($/(bmlt-J~.3-(slab-cm}"~.7):
Part of spatial filter cost ($/m):
Laser glass bulk cost ($/cc):

Laser glass finish/clad cost ($/cm”2):
Fixed cost per beam (M$}: )
Maximum between-filter B integral:

Slab specs:

69.92 cm

500.,0000
0.2947
3.6577
9.0000
5.0000
3.0000

35.0000
1225.0000
4,8000
48.9549
4.0000
4.0000
3.5000
0.9850
0.0500
1.0000
0.2000
5.5000
0.1000
0.5000
4.5000
- 0.5000
0.6000
4.0000
0.5000
50.0000
0.5000
1,5000
0.2500
0.7500
1.4000
0.1000
1.0000

947.0000
8.3925

41,2980

522.0000
0.1292
3.2i81

241.0000
1.4210
1.0836

136.2370
2.2000

(w/o facil/pilot: 0.84)
{(w/o facil/pilot: 0.61)

height 38.86 cm

pumped 8.46 liters

area 2716,.82 cm™2/side

thickness 3.66 cm  width
covered edge 3.86 cm volume 9.94 liters
axial length 60.41 cm module 64.91 cm
Amplifier specs: Amp 1 Amp 2 Amp 3
slab count 9.00C 5.000 3.000
pump effiency (%) 4,789 4,674 4.508
energy density (J/cc) 0.286 0.279 0.269
gain coefficient {/m) 5.304 5.177 4,993
numeric gain {(pumpd/un) 8.09 3.107 1.927
unpumped transmission 0.895% 0.9408 0.9640
stored 1w energy (J) 21759.3 11799.8 6827.7
bank energy (kJ) 454 .4 252.4 - 151.5

total ' 17.000
inf length amp 4.936
inf length amp 0.295
inf length amp 5.467

total 40386.8
total _ 858.,3

Page 1
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Cavity layout: . L
total length of cavity (m): 42.567

FX 40:MPW:Worksheet.§

length of spatial filter {(m): 21,284
distance from left-side mirror to farthest slab (m): 7.042
distance from right-side mirror to farthest slab (m): 8.742
Beam gecmetry - vignette, alignment, apodization:

- --width-- ~-height~-
pinhole spacing 0.731 cm 3.418 cm
injection mirrer 0.731 cm 0.684 cm area {(cm™2}: 0.50
beam dump (2 parts) 7.314 ¢cm 6.836 cm area {cm™2): 5{.00
beam angles 0.137 mrad 0.642 mrad
beam vig shft (left side) 0.484 cm 2.262 ¢cm
beam vig shft (right side) 0.601 cm 2,808 cm
hard metal aperature 35.000 cm 35.000 cm area {(cm™2): 1225.00
beam zero-intensity 33,723 cm 31.516 cm area {cm™~2): 1062.82
beam half-intensity 32.371 cm 30.164 cm area {(cm~2): 976.43
apodization border (all 4 sides) 0.6761 cm (to 1/2 intensity)
alignment border {(all 4 sides) 0.3381 ¢m
fill factor from vignette 0.9040 of area
fill factor from alignment 0.9598 of area
£i11 factor from apodizatioen 0.9187 of area
total £1ill factor (half-intensity/hard) 0.7971 of area

CHAINOP9 costs of NIF (prcc,design,dssembly,pilot, facilit; no develop,conting,taxeé,overhead):

Tetal laser glass volume (laser size) (kl): 48,85

all marg per beamlet only costs; 289.8 beamlets at

amp mechanical at
flash lamps at
part of MOR at
bank -energy;

spatial filter at
bulk laser glass:

8.392 k$ per beamlet per slab

947.0 k$ per beamlet

41.3 5 per beamlet per slab per cm slab length
522.0 $ per beamlet per ns
0.12922 $/J
bank energy at 3,2181 § per beamlet per (J*0.3-{slab-cm}”0.7)

248.72 MJ at

finish/clad laser glass at 1.08356 $/cm™2
fixed costs for all of above

Specs on chain elements:

Ttem

Name

las glass

SF lens’
focus lens
vac window
debris shield
PC window
pol trans

pol refl
doubler cryst
tripler cryst
PC crystal
mirrors

Summary of component fluence damage:

Component -

Thick
(cm)

Type

Refr

Indx

1.519
1.450
1,450
1.450
1.450
1.450
1.507
0.000
1,500
1.500
1.500
0.000

Ma

Flunce Al
J/emr2 I/

241.0 $/m fer two filters of 21.28 m
48.95 k1 at 1,42101 $/cc

{w/c optics

X
lwd
cm®2

Peak
max

Pasv

Xmsn

0,988
0.990
0,990
0.990
0,980
0.990

' 0.970

/

0.980
0.700
1.000
0.969
0.990

Total:
facil/pilot:

274.43
41,34
12.29

0.73
32.14
7.21
1.49
69.57
29,01

136,24

604 .44

534.5

M$
M$)

Page 2
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Ampl

7/2/93 9:25 AM FX 40:MPW:Worksheet.§ Page 3
ampl laser glass 19.314 41,202 0.469
amp2 laser glass 23.562 41.202 0.572
amp3 laser glass 35.109 41.202 0.852
$Flenses AR 35.109 41,202 0,852
beam dump AR 21.668 41,202 0.526
pokl cell wind AR 23.714 41.202 0.576
wedge AR 0.000 41.202 0.000C
small UT lens AR 0.000 41,202 0.000
pol in refl  polR 24.438 25.615  0.954
pel in trans polT 0.484 22.413 0.022
passive rot polT 0.000 22.413 0.000
cav mirrors iR 6.355 30.418 0.209
xpeort mirrors  HR 24.052 30,418 0.791
inj mirror HR 3.000 30.418 0.099
small UT mirr HR 0.00C 30.418 0.000
large UT mirr HR 0.000 30.418 0.000
pokl KD*P KD*P w/ plasma 24,148 43.818 0,551
lst freq conv KD*P w/ plasma 23.571 43.818 0.538
2nd freq conv KD*P @ 3w 16,573 19,718 0.841
final foc lens AR @ 3w 16,723 18.728 0,893
vac window AR 2 3w 17.184 18.728 0.918
blast shield AR @ 3w 18.728 18.728 1.000
Run-through of the laser chain:
Item Energy Power Peak Peak/ Added Total Energy Last Ph Gain
Name (J) {GH) {(J/cm™2}) avyg B Int. B Int. change gain ratio
Inject 0.500 0.349 3.00 3,000 .00C 000 1.000 1.0 1.00
SFLens 0,495 0.346 0.717E~03 1.400 .149E-04 .149E-~C4 0.990 0.99 1.00
Amp3 0.919 0.643 0.132E-02 1,400 .738E-04 ,887E-04 1.858 1.8 1.00
PolRefl ¢.901 0.630 0,132E-02 1.400 ,000 .887E-04 0.98¢ 1.8 1.00
BeamDump C.180E-01 0.126E-01 0.144FE~02 4.000 .00C .887E-04 1.000 1.8 1.00
PoklwWind 0.892 0,624 0.129E-02 1.400 ~.310E-04 .120E-03 0,990 1.8 1.00
FoklKDP 0.864 0.604 0.128E-02 1.400 ,)108E-04 ,131E-03 0.969% 1.7 1.00
PeklWing 0.856 0.598 0.124E-02 1.400 ,298E-04 ,160E-03 0.990 1.7 1.00
Amp2 2.50 1.75 G.359E-02 1,400 .275E-03 .435E-03 2.922 5.0 1.00
SFLens 2.48 1,73 0.359E-02 1.400 ,746E-04 ,509E-03 0.990 5.0 1.00
Pinhole -
SFLens 2.45 1.71 0.355E-02 1.400 .739E-04 .73%E-04 0,990 4.9 1.00
Ampl 17.7 12.4 0.254E-01 1.400 .249E-02 .256E-02 7.238 35. 1.00
Mirror 17.6 12.3 0.254E-01 1.400 .000 .256E-02 0.99%0 35. 1.00
Ampl 126. 87.1 0.181 1.402 .176E-01 .202E-01 7.167 0.25E+03 1.02
SFLens 125. 86,2 0.181 1.402 ,372E-02 ,23%E-01 0.990  C.25E+03 1.02
Pinhole ’ :
SFLens 123. 85.4 0.179 1.400 .36BE-02 .368E-02 G.930 0.24E+03 1.02
Amp2 354, 241. 0.509 1.404 ,385E-0¢1 .421E-01 2.869 0.69E+03 1.08
PoklWind 350. 238. 0,509 1.404 ,11BE-01 .540FE-01 0.9%90 0,68E+03 1.06
Pok1KDP 340, 231, 0.504 1.406 .414E-02 ,581E-01 = 0.969 0.66E+03 1.06
PokiWind 336. 228. 0.489 1.406 ,114E~C1l .6953E-01 0.990 0.65E+03 1.06
PolTrans 326. 222. 0.484 1.407 ,266E-01 .961E-01 0.970 0.63E+03 1.06
Mirror 323. 219, 0.471 1.410 .000 .961E~01 0.990 0.63E+03 1.06
PolTrans 313. 213. 0.468 1.410 .256E-C1 .122 " 0.97C 0.61E+03 1.06
PoklWind 310. 211, 0.453 1.413 . ,163E-C1 .132 0,990 0,E0E+03 1,06
Pokl1KDP 300. 204, 0.449 ‘1.414 .366E-02 .136 0.969 0.58E+03 1.0¢
PoklWing 297, 202. 0.435 1.415 .101E-C1 .1l48 0.990 0.58E+03 1.06
Amp?2 804. 526, 1.17 1.42¢ .86%9E-01 ,233 2,705 0.15E+04 1.15
. SFlLens 796. 320. 1.17 1.426 .224E-01  .255 0.99¢ G.15E+04 . 1.15
! Pinhole : ’
S5FLens 788. 515. 1.14 1.400 ,222E-01 L 222E-01 0.990 0.15E+04 1.13
Ampl 0.420E+04 0.213E+04 6.35 1,478 .554 .576 5.325 0.61E+04 1.9°
Mirror 0.416E+04 0.210E+04 6,35 1.478 .000 - .576 0.990 0.,60E+04 1,97
0.982E+04 0.335E+C4 19.3 1.920 1.25 1.82 2.363 0.96E+04 5.17
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SFLens
Pinhole
SFLens
Amp2
PoklWind
Pok1lKDP
PoklWind
PolRefl
Beambump
Amp3
SFLens
" Pinhole
SFLens
Xportidm
Triplel
Triplel
FocusLens
VacWindow
BlastShld
KForm
ngFreqCon
In[8]:
energy;
1.8e+086
power;
5.04el4
nBeamlets;
289,80

0.972E+04

0.963E+04
0.146E+05
0.144E+05
0.140E+05S
0.138E+05
0.135E+405
271.
8.169E+05
0.168E+05

0.166E+05
0,163E+05
0.114E+05
0.114E+405
0.113E+05
0.112E+05
0.109E+05
0.836E+014
0.621E+C4

0.332E+04

.328BE+04
L367E+04
. 363E+04
.352E+04
.34BE+04
.342E+04
68.3

0,353E+04
0.349E+04

o o O O o0

0.34€E+04
0.339E+04
0.237E+04
0.237E+04
0.235E+04
0.232E+04
0.228E+04
0.174E+04
0.174E+04

19.3

13.9
23.6
23.6
24.1
23.7
24.4
21.7
35.1
35,1

24.0
24.1
23.86
l6.56
1e.7
17.2
18.7
14.0
10.4

FX 40:MPW:Worksheet.$§

1.920

.400
.581
. 581
. 637

.727
.000
.026
.026

[ N e e e =

. 400
.416
416
.422
.435
.490
. 640
1.640
1.640

e i el = N R =

.659

.143

.142
.892
.i81
L.632E-01
.173
.000
.000
.531
.150

.149
.000
.527E-01
.997E-C1
.33%9
.584
.168
.Q00
.000

1.97
.142
.21
.28

.45

.45

IS s

-
(o]

.148%
.14%
.202
. 301
. 640
1.22
1.39
1.39
1.39

.03

0.990

0.990
1.511
0.990
0.969
0.990
0.980
1.000
1.250
0.990

0.93%0
0.980
0.70C
1,000
0.990C
0.29¢

-0.980

0.765
0.743

0.95E+04

C.24E+04
0,.10E+05
0.10E+05
0.10E+05
0.10E+05
Q0.9BE+04
0.98E+04
C.10E+Q5
0.10E+05

0.99E+04
0.97E+04

0.68E+04

0.68E+04
0.67E+04
0.66E+04
0.65E+04
0.50E+04
0.37E+04

‘11,

5.12
11.

11.
11,
11.
11.
21.
21.

IO Vs Y« BT QTS R Vo Ve )

21.
21.
21,
21,
21,
21.4
21.4
21,4
21.4
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Run #4 for LDB repcrt {1.8 MJ/500 TW)
LaserPrint () ;amagePrint () ;RunThruPrint (};

bank energy {(kdJ) 609,2 276.9

FX 40:MPW:Worksheet.§

Parameters:
Chain ‘injection energy (mJ): 500.0000
Energy density (J/cc) infinite length: 0.3002
Slab caliper thickness (cm}: 3.2306
Number of slabs in amp 1: 11.0000
Number of slabs in amp 2: 5.00Q0
Number of slabs in amp 3: 3.0000
Amp hard aperature width (cm): 38.0000
Amp hard aperature area (cm™2): 1444.0000
Laser sguare-pulse pulsewidth (ns): 4.8000
Laser size (total volume laser glass) (kl): 45,6182
Amp # beamlets wide 4.0000
Amp # beamlets high 4.0000
Gain cross section (E-20): 3.5000
$lab single surface transmission: 0.98950
Slab bulk loss coefficlent: 0.0500
Relative stored energy (MSA is unity): 1.0000
Explosion fraction in lamps {free air}: 0.2000
. Extra length in cavity (m): 5.5000
Slab extra edge (cm): 0.1000
Slab extra edge/thickness ratio: 0.5000
Slab extra length for holders etc. (cm): 4.5000
Switch length (m): 0.5000
Cavity compeonent end & spacing ({(m): 0,6000
Number of slab-equiv lengths for the polarizer: 4,0000
Injection mirror area {cm™2): 0.5000
Beam dump area - both parts (cm"2): 50.0000
Apodizing fixed per-side margin (cm): 0.5000
Apodizing multiplier of SQRT (lambda*1L): 1.5000
Alignment fixed per-side margin (cm): 0.2500
Alignment multiplier of SQRT(lambda*L): 0,.7500
Fluence peak/avg just after pinhole: 1.4000
Peak/avg multipler of gain term: 0.1000
Peak/avg multipler of delta-B: 1.0000
Per beamlet marg (k$/bmit): 1002.0000
Marg amps cost (k%/{bmlt-slab}): 8.3925
Marg flashlamps cost {$/{bmlt-slab-cm): 42,7995
Part of MOR cost ($/(bmlt-ns): 522.0000
Part of bank ($/J): 0.1292
Part of bank ($/(bmlt-J*.3-(slab-cm}*.7): 3.2181
Part of spatial fllter cost ($/m): 241.0000
Laser glass bulk cost ($/cc): 1.4600 (w/¢ facil/pilot: .B9)
Laser glass finish/clad cost ($/cm”2}: 1.0867 (w/o facil/pilot: . 60)
Fixed cost per beam (M$}: 136,1160
Maximum between-filter B integral: 2.2000
Slab specs:
thickness 3.23 cm width 74.66 cm i height 41.43 ecm
covered edge 3.43 cm volume 9,99 liters pumped 8.74 liters
axial length 64.14. ¢cm module 68.64 cm area 3093.41 cm~2/side
Amplifier specs: Amp 1 Amp 2 Amp 3
slab count 11.000 5,000 3,000 total 19.000
pump effiency (%) 4.624 - 4,489 4.329 inf length amp -4.740
energy density (J/cc) 0.293 0.284 0.274 inf length amp 0.30C
gain coefficient (/m) 5.433 5.274 5.086 inf length amp 5.56%
numeric gain {(pumpd/un} 10.09 2.71173 1.804
unpunped transmission 0.8767 0.%420 0.9648 )
stored lw energy (J) 28169.4 12429.9 7192.3 total 47791.7
166.2 .total . 1052.3
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Cavity layocut: .

total length of cavity {(m): 46.656

F¥{ 40:MPW:Worksheet.§

length of spatial filter

distance from left-side mirror to farthest slab (m):

distance from right-side mirror to farthest slab (m):

Ream gecmetry — vignette, alignment,

pinhole spacing 0
injecticn mirror 0
beam dump (2 parts) 7.
beam angles 0
beam vig shft (left side} 0
beam vig shft (right side} 0
hard metal aperature . 38.
beam zero—intensity : 36.
peam half-intensity 35.

apodization border (all 4 sides)
alignment border (all 4 sides)
£i1l factor from vignette

fill factor from alignment

£fiil factor from apodization

apocdization:
—--width--

.728
.728

283

.125
.54%
.567

000
751
387

cm
cm
cm
mrad
cm
cm
cm
cm
cm

total fill factor {(half-intensity/hard)

CHAINCPY9 costs of NIF (proc,design,assembly,pilot,facilit; no develop,conting,taxes, overhead):
Total laser glass veolume (laser size)

all marg per beamlet only costs; 240.2 beamlets at "1002.0 k$ per beamlet

0
0
0

o o o

--hei
3.433
0.687
6.866
0.589
2.575
2.672
38.000
34,646
33.283

., 6820 cm
L3410 cm
L9158 of
.9628 of
L9250 of
.8156 of

{kl}: 45,862

amp mechanical at 8,392 k$ per beamlet per slab

flash lamps at

part of MCR at 522,0 % per beamlet per ns

bank energy; 252.81 MJ at 0.,1292C $/J
bank energy at 3.2181 $ per beamlet per

(m): 23.328
8.750
9.078
ght -
cm
cm area {(cm™2): o]
cm area {cm™2): 50,
mrad
cm
cm
cm area {cm”~2}: 1444,
cm area {cm™2): 1273,
cm area {cm”~2): 1177.

{to 1/2 intensity)

area
area
area
area

spatial filter at 241.0 $/m for two filters of 23.33 m
bulk laser glass: 45.62 kl at 1.46000 S/cc
finish/clad laser glass at 1.08670 $/cm”~2

fixed costs for all of above

Specs on chain elements:

Item Thick - Refr Non Lin
Name {cm) . Indx Coeff
las glass 3.231 1.519 2,890
SF lens 2.600 1.450 2,700
focus lens 2,900 1.450 8,100
vac . window 5.050 1.450 8,100
debris shield 1,000 1.450 8.100
PC window 3.000 1.450 2.700
ol trans 9.000 - 1.507 2.700
pol refl 0.00¢C 0.000 8.000
doubler cryst 1.050 1.500 2.900
tripler cryst 0.850 . 1.500 8.100
PC crystal 1.000 1.500 2.890
mirrors 0.000 0.000 0,000
Summary of component fluence damage:

Peak Max

Flunce

Component Type o J/cm~2

42,8 $ per beamlet per slab per cm slab length

{(J*0.3-(slab=-cm}™0.7)

Tetal:

(w/o optics facil/pilot:

Allwa Peak
J/em™2. max

/

Pasv
Xmsn
G,988
0.990
$.590
0.990
0.980
0.990
0.970
0.980
0.700
1.000
0,969
0.990

240
38
12

0

566.

498

.50

00

.73
.31
.53
.60

T6 M3
.9 M3)

Page 2
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SFlenses

beam dump
pokl cell wind
wedge

small UT lens
pol in refl
pel in trans
passive rot
cav mirrors
xport mirrecrs
inj mirror
small UT mirr
large UT mirr
pokl KD*P

lst freq conv
2nd freg conv
final foc lens
vac window
blast shield

laser glass
‘laser glass
laser glass
AR
AR
AR
AR
AR
polR
poiT
polT
HR
HR
HR
HR
HR
KD*P w/ plasma
KD*P w/ plasma
KD*P @ 3w

AR @ 3w

AR @ 3w

AR @ 3w

Run-through of the laser chain:

Item Energy Power
Name (J) (GH)
Inject G¢.500 0.354
SFLens 0.495 0.351
/7 Amp3  .0.862 0.611
e PolRefl  0.844 0.599
BeamDump 0,.16%9E-01 0.120E-01
PoklWind 0.836 0.593
PoklKDP 0.810 0.574
PoklWind 0.802 0.568
Amp2 2.09 1.48
SFLens 2.07 1.47
Pinhole ’
SFLens 2,05 1.46
Ampl 18.1 12.8
Mirror i8.0 12.7
Ampl 157. 110.
5FLens 156, 109,
Pinhcle
SFLens 154. 108.
Bmp2 396, 273.
PoklWind 392, 271,
PoklKDP 380. 262.
PoklWind 376. 260.
PolTrans 365. 252.
Mirror 361. 249,
PclTrans 350. 24z,
PoklWind 347, 239,
Pok1lKDP 336, 232,
PoklWind 332, 230,
Amp2 815. 545,
o SFLens 806. 540,
( > Pinhole ' _
e SFLens 798, 534,
ampl 0.511E+04 (.261E+04
Mirror 0.506E+04 0,253E+04
Ampl 0.129E+05 0.419E+04

FX 40:MPW:Worksheet . §

22.237 41,202
23.876 41.202
33.465. 41,202
33.466 41,202
26.864 41,202
23.964 41,202
0.000 41.202
0.000 41,202
24,644 25,615
0.449 22.413
0.000 22.413
6.425 30.418
24.052 30.418
3.000 30.418
0.000 30.418
0.000 30,418
24,422 43.818
23.571 43.818
16.573 19.718
16.723 18.728
17.184 18.728
18.728 18.728
Peak Peak/
(J/cm”2) avg
3.00 3,000
0.594E-03  1.400
0.102E-02 1,400
6.102E-02  1.400
0.135E-02  4.000
0.100E-02  1.400
0,994E-03  1.400
0.963E-03  1.400
0,249E-02  1.400
0.249E-02  1.400
0.246E-02 1,400
0.216E-01  1.400
0.216E-01  1.400
0.187 1.402
0.187 1.402
0.185 1.400
0.472 1.4G4
0.472 1,404
0.467 1.405
0.453 1,405
0.449 1.407
0.436 1.409
0.432 1.409
0,420 1.412
0.416 1.413
0.403 1.413
0.984 1.423
0.984 1.423
0.959 1.400
6.42 1.482
6.42 1.482
22.2 2.033

R oo 0C OO0 0000000000 C 00000

Added
B Int.

.000

.125E-04
.528E-04
. 000

.000

.244E-04
.854E-05
.234E-04
.179E-03
.3253E-01

.520E-04
.216E-02
.000

.187E-01
.390E-02

.386E-02
.334E-01

.112E-01 -

.390E-02
.107E-01
.251E-01
. 000

.241E-01
.987E-02
.345E-02
.947E-02
,684E-01
.193E-01

.191E-01
.5317
.000
1.40

Total
B Int.

.125E-04
.653E-04
.653E-04
.653E~-04
.B9BE-04
. 983E-04
.122E-03
.300E~03
,353E-03

.520E-04¢
.221E-02
L221E-02
.209E-01

.248E-01

.386E-02
.373E-01
.484E-01
.523E-01
.630E-C1

.B881E-01

.881E-01
112
122
.125
.135
.203
223

L.191E-~C1
.596
.596
1.99

Energy
change

Page 3
Last Ph Gain
gain ratio
1.0 1.00
0.99 1.00
1.7 1.00
1.7 1.00
1.7 1.00
1.7 1.00
1.6 1,00
1.6 1.00
4,2 1.00
4.1 1,00
4,1 1.00
36. 1.00
36. 1.00
0.31E+03 1.02
0.31E+03 1.02
0.30E+03 1.02
0.77E+03 1.05
0,76E+03 1.05
0.74E+03 1.05
0.73E+03 1.05
0.71E+03 1.05
0.70E+03 1.05
0.68E+03 1.05
0.68E+03 1.05
0.65E+03 1.05
0.65E+03 1.05
0.15E+04 1.12
0.15E+04 1.12
0.15E+04 1.12
0.74E+04 1.99
0.73E+04 1.99
0.12E+05 .00
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SFLens
Pinhole
3FLens
Amp2
PokiWind
PoklKDP
PoklWind
PoclRefl
BeamDump
Arnp3
SFLens
Pinhole
SFLens

Xportdm

Triplel
Triple3
FocusLens
VacWindow
BlastShld
KForm
ngFreqgCon
In{l5]:
energy;
1.8e+06
power;
. 5,04el4
nBeamlets;
240.2

0.128E+03

. 1Z6E+05
. 1B0E+05
,179E+05
.173E+05
.171E+05
.168E+05
336.

0.204E+05
0.202E+05

[=2N =R« elle el

0.200E+05
0.196E+05
0.137E+05
0.137E+05
0.136E+05
0.,135E+05
0.132E+05
0.101E+05
0.749E+04

0.415E+04

L411E+04
.446E+04
.442E+04
.428E+04
.424E+04
.415E+Q4
83.0

0.425E+04
0.421E+04

O C O O o o

L 417E+04
.40BE+04
.286E+04
.286E+04
.283E+04
.280E+04
.275E+04
0.210E+C4
0.210E+04

O 0 o0 oo 0o

22.2

15.2
23.9
23.9
24.4
24.0
24.6
26.9
33.5
33.5

24.0
24.1
23.6
16.6"
16.7
17.2
18.7
14.0
10,4

FX 40:MPW:Worksheet.$§

2.033

.400

1
1,559
1.559
1.611
1.631
1.694
4,000
1.931
1.931

1.400
1.4186
1.416
1.422
1.435
1.490
1.640
1.64¢C
1.640

.148

. 147
.804
.182
.637E-01
L1735
.000
.000
471
.150

.149
.00
.527E-01
.997E-01
L339
.584
.168
.cco
.0C0

1

1
-1

1.37

3

1

1

2.14

. 147
L9851
.13
.20
.37

ey
.84
.99

.149
.149
.202
. 301
. 640
1.22
1.39
1.39
1.39

¢.990

0,990
1.428

0.990

0.969
0.990
0.980
1.000
1.216
0.99¢

0.99%0
4.980
0.700
1.000
0.990
0.990
¢.980

0.765

0.743

<

o OO0 o OO0 0 00

o O OO0 0 00 0.

.12E+05

.12E405
J13E+405
L12E4+05
L12E+05
.12E+05
.12E+05

L12E+05

L12E+05
.12E+05

.12E+05

.12E+05

.81E+04
.81E+04
.BOE+04
LT9E+04
.T7E+04
.59E+04
.44E+04

6.00
13.1
13.1
13.1
13,1
13.1
13.1
22,3
22.3

22.3
22.3
22.3
22.3
22,3
22.3
22.3
22.3
22.3
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~ Appendix B

CHAINOP
Cost Algorithms







Detailed Cost Algorithms by WBS Element

(costs for entire facility):

Np : number of beamlets in facility

Ejnj : injection energy per beamlet (J)

Tegq : flat-top equivalent pulse length (ns)
Viasglass : total volume of laser glass (kL)

1. Project Office

procurement cost (k$): 13564 Henning/
design cost (k$): 2000 : Sawicki
assembly cost (K$): 0 ) (included in design)

2. Conventional Facilities

procurement cost (k$): 16300 ' Henning/
design cost (k$): 0 (included in assembly) Foley
assembly cost (k$): 1737 '

3. Laser
3.1 Optical Pulse Generation System

regen/preamp (for one regen/preamp per beamlet):
procurement cost (k$): 72.5Np + 61 for 0 <E;p; <0.5] Karpenko
97.5Np + 61 for0.5 <Ejj <31 Ault
102.3Ng +61 for3<Ej; <107
design cost (k$): 3328
assembly cost (k$): 20.87Np
MOR: . Burkhart
procurement cost (k3): (19.73 + 0.4587,4 )Np + 691
design cost (k$): 940.9
assembly cost (k$):(4.52 + 0.0641,, )Np + 87.8

3.2 Main Amplification System
3.2.1 Main Amplifier Segments
3.2.1.1 Flash Lamp Assemblies

procurement cost (k$): Frank

N +N '
(400 +2.3 L[mp )( slabsAl slabsA2 J Nlamps (.001)
Nstabsat * Nsiabsa2 + Nilabsa3 -
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lep = HampHap +(Hapmp — l)Sspace lamp length(cm)
H,, = hard aperture height (cm)
H, amp = amplifier # beamlets high (e.g.4) (input to CHAINOP)
Nigmps = # lamps in NIF '

| LyapaxiatF pack .N
=(NstabsA1+st_absA2+stabsA3)( 2 > ;acmp % — 3} (Wamp)

W ump = amplifier # beamlet wide (e.g.4) (input to CHAINOP)
Sspace = vertical hard ap to hard ap spacing (cm) (from Summary)
Lgjabaxiar = axial length of a slab (cm) (e.g. 60) (from CHAINOP)
Fpack = packing fraction of lamps (e. g.0.544) (from Jancitis / CHAINOP)
(based on 2.5 cm ID lamps, and side cassettes having 1/2 packing fraction of central cassettes)

design cost (k$): O
assembly cost (k$): O (incl. in 3.2.1.3)

3.2.1.3,3.2.1.5-7 (amp mechanical)

procurement cost (k$): CuNp (Nsiapsal + NSigbsaz ) + 882 Frank

where Cyy =
2
30.88 7.77 = 1.38Hymy + 0.13Hznp
8.5§+6Ham =0.51H 3, + 08W

(0.0001-0.016H gy +0.007HZp - 0.0012H2mp +0.000068H gy )W g

= total amp hardware cost per slab (variables defined in 3.2.1.1)

- design cost (k$): 2370
assembly cost (k$): (0.770 /Hamp®7 + 0.461 / (Hamp® "Wamp ) +

1.953 /Ha 06 )(Nsiabsa1 + Nsiabsaz INB
(includes BAU and flash lamp cassette;

variables defined in 3.2.1.1)
3.2.14 Cooling and Purge System

Lo
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3.2.2 Spatial Filters

procurement cost (k$): 180 + 44.10Ng (0.94 +0.06 (Lsg /23 m)) Patton
design cost (k$) 275
assembly cost (k$): 9.703Np

3.2.3 Mirror Mounts

procurement cost (k$): 16.2Np 7 Smith
design cost (k$): 55.1 '
assembly cost (k3): 7.3 + 1.64Np

3.2.4 Polarizer Assembly

- procurement cost (k$): 216.4 + 7.69Np Patton
design cost (M$): 310.5
assembly cost (k$): 4.333Np

3.2.5 Pockels Cell Assembly

mechanical hardware: _ Foley
procurement cost (k$): 33.875Np +615.3

design cost (k$): 697.5

assembly cost (k$): 14.546 Ng + 4829

electrical hardware: Rhodes
procurement cost (k$): 49.31Ng + 110

design cost (k$): 1497.8

assembly cost (k$): 1.791Npg

3.2.6 Boost Amplifier Segments
3.2.6.1 Flash Lamp Assemblies

procurement cost (k$): Frank

| _ Niabsa3
(400+2.3L, )( slabs Nigmps (-001)
™\ Ngtapsa1 + Nstabsa2 + Notabsa3 e
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where

Limp = HompHap + (Hgpyp — DSspace = lamp length (cm)
H,, = hard aperture height (cm)

H pp, = amplifier # beamlets high (e.g. 4) (input to CHAINOP)
Nigmps = # lamps in NIF

- | leabaxialF pack | Ng .
= (N stabsAl + Nsiapsaz + N slabsA?:)[ 2.5 cm HampW amp (Wamp)
Wamp = amplifier # beamlet wide (e.g. 4) (input to CHAINOP)
Sspace = vertical hard ap to hard ap spacing (cm) (from Summary)

Lobaxiar = axial length of a slab (cm) (e.g. 60) (from CHAINOP)

S
F pack = packing fraction of lamps (e.g.0. 544) (from Jancitis / CHAINOP)

(based on 2.5 cm ID lamps, and side cassettes having 1/2 packing
fraction of central cassettes)

design cost (k$): 0
assembly cost (k$): O (incl. in 3.2.1.3)

3.2.6.3,3.2.6.5-7 (amp mechanical)

procurement cost (k$): CuNp (NsigbsA3 ) Frank
where Cy =
30.88 7.77 = 1.38Hypp + 0.13Hz,
8.55+ e 0.51H gy, + OBW e +
e . : e

(0.0001 - 0.016H 4y, +0.007HZ,,, — 0.0012H 3, + 0.000068 H gy |W g

= total amp hardware cost per siab (variables defined in 3.2.6.1)
design cost (k$): 0 (included in 3.2.1 amps above)

assembly cost (k$): (0.770 /Hamp®7 + 0.461 / (Hapmy® " Wamp ) +

1.953 /Hamp®S )(Nstabsa3 YNB
(includes BAU and flash lamp cassette;

variables defined in 3.2.6.1)
3.2.6.4 Cooling and Purge System
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3.2.7 Interstage Hardware

(for 4 x 4 amps)

procurement cost (k$): 62.4 BLN (# beamlines)
' =3.9Np

design cost (k$): 14.6 .

assembly cost (k$): 2.9 + 0.096Np

3.3 Beam Transport System

3.3.1 Spatial Filters

procurement cost (k$): 734 + 48.23Np (0 94 + (.06 (Lsp /23 m))
design cost (k$): 1099
assembly cost (k$): 11.78Np

3.3.2 Mirror Assemblies

procurement cost (k$): 13.7Ng
design cost (k$): 53.8
assembly cost (k$): 7.3 + 1.45Np

3.3.3 Final Optics System

procurement cost (k$): 20.4Np
design cost (k$): 135.1
assembly cost (k$):17.4 + 2.06Np

3.3.4 Beam Tube System

procurement cost (k$): 7.92Np
design cost (k$): 29.9
assembly cost (k$): 5.8 + 0. 119NB

3.3.5 Interstage Hardware

Smith

revised 7/1/93

-- no identifiable interstage hardware in transport section:

incompatible w/ beamtubes in 3.3.4 --
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3.4 Power Conditioning System

procurement cost (k$): ' Larson

0.7
' 500-S E
0.001] 7.21¢6 + 2bark | 0,104 +0.005 200° 5, s) +0.027Ep, | —2me
0.85 120 Elumpo

where Sp, is the flashlamp pump pulse duration
Elamp = bank energy per lamp = Epgni /Niamps
(Niamps defined in 3.2.1.1)
and Eygmpp = 17 kJ/lamp
_ 0.85 is the bank-to-lamps transfer efficiency
assembly cost (k$): 0 (in procurement) '
design cost (k$): 0 (included in procurement fixed cost)

3.5 Alignment and Laser Diagnostic Systems
procurement cost (k$): 657 + 114Np | Vann/
assembly cost (k$): 130 + 97N ' C Bliss
design cost (k$): 7475 _ :

3.6 Laser and Beam Transport Structural Support System
procurement cost (k$): 8000 (V' / 30.6 k1)06 : Hurley
assembly cost (k3$): O (included in procurement)
design cost (k$): 1680

3.7 Laser Auxiliary System
procurement cost (k$): 725 | Sawicki
assembly cost (k$): 1873 ' : - (needs scaling)
design cost (k$): 0 :

4. Target Area

4.1 Target Chamber and 'Con_tainment

4.1.1 Walls

(includes optics tubes on chamber)
procurement cost (k$): 2.63Np + 9477 Smith
design cost (k$): 300 '
assembly cost (K$): 6000

reviscd 7/1/93 _ - B-6

S



- 4.1.2 Neutron/Gamma Ray Shield
procurement cost (k$): 1750
design cost (k3): 150
assembly cost (k$): 350
4.1.3 Chamber Port System
(optics tubes under 4.1.1)
procurement cost (k$): 65
design cost (k$): O
assembly cost (k$): 0 (under 4.1.1)
4.1.4 Chamber Vacuum System

procurement cost (k$): 1400
design cost (k$): 0 (in procurement above ?7)
assembly cost (k$): 0 (in procurement above 77)
4.1.5 EMI Mitigation System
total cost (k$): 200
4.1.6 Chamber Thermal Control System

- no thermal control system in chamber: 0 cost
(e.g. no frosty walls)

4.2 Final Optics Protection

4.2.1 Debris Shield Holders

procurement cost (k$): 3.25 Np
design cost (k3$): O (included under 3.3.3)
assembly cost (k$): O (included under 3.3.3)

4.2.2 Other Protection Systems
(debris shield scrubbers)
procurement cost (k$): 7Ng +45

design cost (k$): 75
assembly cost (k$): 550 (~ half of 1105)

revised 7/1/93 . B-7
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4.3 Target Emplacement and Positioning/Alignment System

4.3.1 Inserter/Positioner
procurement cbst (k$): 1350 Smith
design labor (k$): 300
assembly labor (k$): 1020

4.3.2 Target Alignment Support Hardware
procurement cost (k$): 250 ' Smith
design labor (k$): 75 .
assembly labor (k$): 0 (included in 4.3.1)

4.3.3 Target Thermal Control Support Hardware
procurement cost (k$): 450 _ | Smith
design labor (k$): 40 : :
assembly labor (k$): O (included in 4.3. 1)

4.4 Target Diagnostics - Phase [
4.4.1 Optical Detection System

total cost (k$): 500 | | | ' Tobin/Cambell -
4.4.2 X-Ray Detection System | o

total cost (k$): 3300 Tobin/Cambeil
4.4.3 Neutron Detection System | \

| total cost (k$): 400 ' Tobin/Cambell

44.4 y-Ray' Detection System

- no y-ray detection system: 0 cost Tobin/Cambell
4.4.5 Backlighting Diagnostic System

total cost (k$): 0 (likely include in Operations) : - Smith
4.4.6 Central Diagnostic Vacuum System

tlotal cost (k$): 700 ’ ' Tobin/
' E : Patton

revised 7/1/93 ' B8



4.4,7 Data Acquisition System

total cost (k$): 4000

4.4.8 Target-Diagnostic Timing-Fiducial Laser System.

total cost (k$): 100

4.4.9 EMI Protection System for Target Diagnostics

7 total cost (k$): 0

4.5 Target Area Structural Support System

procurement cost (k$): 1000
design cost (k$): 1680
assembly cost (k$): 0 (included in procurement)

4.6 Environmental Protection System
procurement cost (k$): 500
design cost (k$): 150
assembly cost (k$): 85
4.7 Target Area Auxiliary Systems
procurement cost (k$): 2100
design cost (k$): 300
assembly cost (k$): 1400
5. Integrated Computer Control System
procurement cost (k$): 2129 + 16.71Np
design cost (k$): 3560
assembly cost (k$): 806 + 3.0Np
6. Optical Components

-- 5/3/93 printouts by Atherton --

revised 7/1/93 - B9
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Smith

Smith
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LDB Document File Log

To: From: Date:  Title: Ref. #
1.0 Project Office '
Comments on Nova Bridge Facility
File J.T. Hunt 7/1593 |Suategy
1.1 Project Management
National Ignition Facility (NIF) Design
Dist RS & JTH 3/23/93 |Basis Strategy ' L.DB Mtg notes
Development of the NIF laser design
Dist 3/29/93 |basks |LDB Mig notes
National Ignition Facility Project
Dist EMC 4/6/93 |Leadership 93-281
Dist LDB Mtg VGs|4/8/93  [Agenda - LDB Meeting 4Bﬂ3
.|VGs 5/1/93  |NIF/CDR organization possibilities
LDB Task
Leaders Hunt, Sawicki |7/20/93 |Completion of LDB Study L-15950-1
1.1.1 DOE Interfaces
Interlaboratory Memorandum of NIF-LLNL-93-035,

Dist Paisner

7/1593

Agreement with Respect to NIF Activities

L-15897-1

1,1.2 Organization and Responsibiliﬁes

Henning & Remarks: Nova Upgrade Selection
Lowdermilk [W.Simmons (5/9/93 [Meeting of 4/1/93 ,
Hunt, Sawicki, . {Chapter authors for the Laser Design and
Dist Post 7/13/93 [Cost Basis Study Report
1.1.3 Configuration Management & Control Board
LDB Task Change control of the LDB baseline laser
Leaders R. Sawicki _ |4/27/93 |configuration L-15683-1
LDB Task Configuration Change Request #1
Eecaders R. Sawicki 5/21/93 |Approval L-15753-1
LDB Task
Leaders R. Sawicki 6/14/93 |LDB Action Item Status 6/14/93 L-15821-1
1.1.4 Systems Engineering
NIF-LLNL-93-041,
Dist Henning 7/27/93 |Generic NIF Building Concepts L-15941-1
1.2 Project control
NIF/NU . |Updated Cost Estimate for the Ignition  |Rev. 1 - New Trenhoime
Estimators Henning 12/18/92 |Faclity ' Code
Cost Allocation for the Amplifier and
JTH Henning 1/13/93 |Beam Transport
LDB Task Ldrs{JTH & RS 4/6/93 |Laser Design Basis QA File - LS&T 93-009
Dist J. Post 4/13/93 | Account Structure for 90-Day Study
Dist JTH 4/15/93 |Cost Estimate Worksheet L-15648-1

Page 1




LDB Document File Log

To: From: Date:  |Title: Ref. #
Patterson/Paisn
er/fLowdermilk/
Henning R. Sawicki 4/29/93 |Proposed WBS changes for LDB study  |L-15687-1
LDB Task
Leaders Sawicki 6/9/93  |LCB Cost Review (meeting notice) L.-15803-1
‘ LDF Interim Review Comments (stream
Hunt, Sawicki |Simmons 6/1193 |of consciousness) -- copy in 1.4
Dist R, Sawicki 6/21/93 |LDB Cost Review Vu Graphs
) ' Preliminary Component Development
LDB QA File [R. Sawicki 7/2/93  |Cost Estimates 1-15869-1
LDB QA File |R. Sawicki 7/2/93  |NIF Cost Status Report L-15870-1
Marshal LLNL,LLE,
Sluyter LANL, SNL |8/5/93 |Primary mission of the NIF 93-481
1.2.1 Work Breakdown Structure (WBS)
NIF-LLNL-93-042, L-

Dist Henning 7/27/93 |WBS Revision for NIF 15952-1

' NIF-LLNL-93-084, L-
Dist Henning 8/17/93 |Further revised WBS for NIF 16059-1

1.2.2 Cost & Schedule Control System (CSCS)

LDB Task
Leaders R. Sawicki 4/30/93 |Labor rates for LDB study L-15698-1, NIF-93-005
1.2.2.3 Costs, Manpower, and Contingency

Projected Incremental Overhead Rates for

NIF-LLNL-93-014

John Hunt

Page 2

Dist John Post 5/11/93 |the NIF Project L-15730-1
LLNL NIF CDR Cost Summary, April [ NIF-LLNL-93-020
S. Patterson  [John Post 5/21/93 11993 1.-15750-1
NIF-LLNL-93-025
S. Patterson  [John Post 6/9/93 | NIF WBS dated April 27, 1993 L-15800-1
: NIF-LLNL-93-033 L-
Ken Zahora  John Post 7/9093 iMonthly Status Report for May 15882-1
1.3 Assurances
' Nova Upgrade Preconstruction Activities
4/192 |- LLNL ICF Program ‘ 83 pages
Laser Design Basis QA File (w/note from
LDB Task Ldrs| JTH& RS 14/6/93 |EMC on front) LS&T 93-009
1.4 Systems analysis
J. Holzrichter |Trenholme 10/1/81 |Multipass Systems R&D #81-51
Dist L. Pleasance [6/17/83 |Zeus Project Status ZLF 83-058
Dist G.J. Suski 7/31/85 [Nowva As-Buili Cost Analysis NOVA 85-039
Laser JBT, JTH, Assumptions which produced the Upgrade|
Designers JRM 7/391  |design ' LS&T 91-65
|Ken Manes  |4/21/92 {Prism Equations filed in 6.0

))))))



L.DB Document File Log

To: From: Date:  |Title: Ref. #
Those who are Non-collinear phase matched tripling for
interested Manes, Eimerl |4/27/92 |the Nova Upgrade filed in 6.0
' Attached memo 8-4/27/92-1: First Pass
JC, DE, JAP, Through the "Physics Design” of the NU
& HP J.T. Hunt 5/18/92 |Laser System (filed in 6.0) -|JTH:lhs:9-5/18/92-1
JTH,SH,KRM, A critical analysis of Nova Upgrade Laser
EMC, JL, JAP |JBT JRM 7/6/92  |Design JTH:1hs:9-7/6/92-1
JTH 713192 |VGs on frequency-tripled pulse JTH-1/31/92
Hunt, Manes, Pulse Shaping and Pulse Stacking
Dist Renard 8/14/92 |Considerations
Steve Haan Scalings for Nova Upgrade
. |9/16/92 |Targets :
KRM,JTH,JBT] Confidence level of ignition versus cost
EMC JRM, ST 10/9/92 |scaling JTH:lhs:10-10/9/92-1
JTH & other ' :
Laser Effect of First-to-Last Photon Gain Ratio
Aficionados | Trerhoime 10/12/92 |Constraint on Laser Performance LS&T 92-091
Trenholme 1/7/93 |CHAINQP9.C :
Dick Berger | Ken Manes 1/8/93 |Beam Smoothing for NIF (filed in 6.8)
_ Cost Allocation for the Amplifier and
JTH C.D. Henning |1/13/93 |Beam Transport {w/changes)
Dist D. Eimerl 2/19/93 |FM and AM bandwidih for the NIF
Your request for comment on the "U-
Turn" configuration proposed, in various
EM. Campbell{J.LR. Murray  |2/22/93 |versions, by Novarro and Vann M30222-1
Learning Curve Values for ICF Laser
B. Grant Logan|J.A. Paisner  {2/25/93 |Drivers Built at LLNL LS&T 93-013
DNF,JTH,JRM Power and energy curves for the Beamlet
File JBT 3/22/93 [and NIF Beamlet JTH:1hs:12-3/22/93-1
National Ignition Facility (NIF) Design
VGs RS & JTH 3/23/93 |Basis Strategy 3-23-93/93-005 RS:tms
JAP JTH,WHL
LDH D.N. Frank 3/29/93 |A directed effort for the NIF
JAP, JTH,
WHL,CDH [N. Frank 3/29/53 | A directed effort for the NIF
_ Baseline Beam Smoothing on the NIF
Lind], Paisner |E.M. Campbell!3/29/93 (Indirect Drive) -- filed in 3.1 & 6.8 93-267
Baseline Cost Distribution - 35 cm x 35
VG Trenholme 3/31/93 lcm Aperture
LDB Taks Ldrs|JTH & RS 4/6/93  |Rules for NIF Cost Scaling Parameters  |LS&T 93-008
' Coherence Control for the NIF/Nova
' Upgrade Laser 90-Day Study (copy in 3.1
J. Paisner D. Eimerl 4/14093 & 6.8)
‘ Hunt & CHAINOP's design rule for optical
File Williams 5/4093 | damage limits L-15744-1
Henning & " |Remarks: Nova Upgrade Selection
Lowdermilk  [Bill Simmons |5/9/93 |[Meeting of 4/1/93
Nova and the "Bridge Facility"--a
File Hunt & Renard{5/18/93 performance comparison 1.-15752-1
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L.DB Document File Log

Page 4

To: From: Date:  |Title: Rel. #
Follow-up to memo L-15744-1,
Hunt & "CHAINOP's design rule for optical
File Williams 5/19/93 |damage limits,” same authors L-15763-1
JTH:lhs:12-5/25/93-1 L-
File Hunt, Manes {5/28/93 |Flowdown of NIF laser requirements 15762-1
LDF Interim Review Comments (stream
Hunt, Sawicki [Simmons 6/11/93 |of consciousniess) -- copy in 1.2
NIF QA File |Manes, Haan |6/15/3 |NIF beam pointing specifications
' Modeling the dynamic range of NIF's
File Hunt, Renard |6/15/93 |frequency tripler JTH:lhs:12-6/16/93-1
Deflection and stress analysis for Type I
and Type II KDP conversion crystals for
Dist Ray Smith 7/793  |the NIF
: Incorporation of damage thresholds in
File Hunt, Renard [7/16/93 |[Btgain for shaped pulses L-15949-1
Hunt, Williams|Sawicki 7/16/93 Optic Thickness Requirements L-15907-1
Manes, Hunt, :
Lindl, Rosen, Revised figure-of-merit for NIF target
et al. Haan 7/29/93 |systematics
R. Speck 8/1/93  |Notes on U-Turn system
NIF Functional Requirements (Rev.() - NIF-LLNL-93-058
8/2/93 |Draft L-15982-1
John Hunt Ken Manes  |8/3893 |Ignition energy
Lowdermilk | Trenholme 12/7/92 |The French 4-pass laser
1.4.2 Technical Risk Assessment
EMC &
J.I. Davis G.Logan 12/11/92 |ICF Scenario Evaluation  192-484a
JTH & JR SRS and SBS constraints on NIF (copy in
Murray R. Sacks 4/26/93 [3.1.2and 3.3.3.2)
JTH & JR SBS Suppression on NIF (2) (copy in
Murray R. Sacks 4/29093 [3.1.2 and 3.3.3.2)
1.5 Systems integration :
LLNL ICF Nova Upgrade-A Proposed ICF Facility to
Program 71092  [Demonstrate Ignition and Gain UCRL-LR-106736 Rev.1
JTH 3/1/93  |Manpower breakdowns for the NIF JTH:1hs-1/19/93.a
LDB Task LdrsR.S. & JTH  |4/26/93 |LDB Mesting Notes for April 22, 1993 | L-15668-1
: ' Change of format for the LDB meeting on
Dist JTH - 5393 [May10and 11 ' L-15697-1, NIF-93-007
LDB Task '
Leaders R. Sawicki 5/4/93 |LDB Meeting Notes for April 29, 1993 |L-15700-1, NIF-93-008
LDB Task Vugraphs for the LDB meeting heldon  |L-15736-1 NIF-
Leaders R.Sawicki _ |5/13/93 May 10 & 11, 1993 93-016 _
1.DB Task L-15737-1 NIF-
Leaders R. Sawicki 5/14/93 Open action item list 93-015



LDB Document File Log

To: From: Date:  |Title: Ref, #

LDB Task

Leaders R. Sawicki 5/21/93 |LDB activity schedule L-15754-1, NIF-93-022

LDB Task o

Leaders R. Sawicki 5/26/93 |LDB Design Review L-15767-1

LDB Task NIF 90-Day Study Briefing [held

Leaders J. Hunt 67793  16/1193]

LDB Task '

Leaders R. Sawicki 6/9/93 |LDB Final Repont L-15804-1

LDB Task Vugraphs for the LDB meeting held on

Leaders R. Sawicki 6/10/93 {June 3, 1993 L-15816-1

LDB Task

Leaders R. Sawicki 6/14/93 |LDB action item status 6/14/93 L-15821-1

LDB Task

Leaders R. Sawicki  [7/9/93 |Closeout of LDB action items L-15884-1
1.5.1 Technical Integration Control

LDB Task

Leaders R. Sawicki 5/25/93 |Laser design requirements template L-15756-1

NIF 90-Day Beam divergence budget (preliminary)

Study File JR. Murray  [6/1/93 |with digressions on frequency conversion | M30526-1

1.5.1.1 System Requirements (SRs) & Performance Criteria

Considerations (filed in 1.4)

Page 5

Wade NIF Configuration Summary for NIF
Dist Williams 5/3/93 |Laser Design #1
2.0 Conventional facilities
NIF-LLNL-93-041, L-
Dist Henning 7/27/93 | Generic NIF Building Concepts 15941-1
Dist Sawicki, Foley [8/10/93 |NIF Laser/Target Building Cost L-16023-1
3.0 Lasers .
Modeling of Effects of Amplifier Slab
Non-Uniform Gain and Pump-Induced
_ Aberrations on Laser Pulse Propagation in :
Dist J. Auerbach  {3/193 |Beamlet ' LS&T 93-003
Dist K. Manes 3/29/93 |Parasitics in NIF '
Commenis on Eimerl's memo on beam
J.T. Hunt E.M. Campbell smoothing (copy in 6.0)
VGs N. Frank 4/15/93 |Laser Cavity Design Issues
3.1 Optical pulse generation
KJ, AE,JT, : .
J. Miller KRM & JTH 111/20/91 |Zigzag Amplifier Test Plan JRH:1hs:7-10/18/91-1
Quick Estimate for the Expected Energy
Storage Performance in the Large Zig-Zag ,
John Hunt Ken Jancaitis {1/13/92 |Slab Laser LS&T 92-8
Dist S. Haan 7/28/92 |Pulse shapes for the Nova Upgrade '
Hunt, Manes, Pulse Shaping and Pulse Stacking
Dist Renard 8/14/92



LDB Document File Log

Trenholme _ Milam 2/1/93

To: From: © |Date: |Title: Ref. #
KRM,JTH,DE,
JL.MR,SP,Sute
r, Berger, Figure-of-merit for upgrade target
Woodworth  |S. Haan 10/4/92 |systematics
A Compact and Versatile Pulse
VanWontergfh Generation and Shaping Subsystem for
em et al. 1/193  High Energy Laser Systems UCRL-JD-111452
Dick Berger |[Ken Manes  11/8/93 |Beam Smoothing for NIF (filed in 6.8)
' Eimerl & "Quickie" derivation of the nonlinear
phases in zig-zag amplifiers

Laser-Plasma Instabilities and Coherence

: Hector Baldis 12/22/93 | Control JDM-APS92
Lindl & Baseline Beam Smoothing on the NIF
Paisner E.M. Campbell| 3/29/93 |(Indirect Drive) 93-267
Bob Nelson Ken Manes 3/29/93 |Next OSL experiments
Direct Drive Pulse Shape-Rochester
File JTH 4/8/93 |Version ' L-15636-1
Combined pulse stuff - 200:1 contrast
4/9/93 ratio
File JTH 4/13/93 |New NIF Puise Shapes from S. Haan L-15635-1
Coherence Control for the NIF/Nova
J. Paisner D. Eimerl 4/14/93 |Upgrade Laser %0-Day Swdy (copy)
Decrease in the baseline NIF laser
performance caused by propagating "off-
Dist K. Jancaitis  |4/28/93 icenter" wavelengths (copy in 3.2) LT-011
Change in the pulse-shaping requirements
for the baseline NIF front end caused by
operating the amplifier chain off line
Dist K. Jancaitis  |5/3/93 |center (copy in 3.2) :

Note re: Karpenko charts and front-en
costing

J.T. Hunt K. Manes 5/12/93

ASE power and its effect on input pulse

Earl Ault Ken Manes  [5/25/93 |shape specifications
V. Karpenko  |8/3/93  |Front end activation schedule flow chart
Idealized Pulse Shapes for NIF Study

3.1.1 Multifrequency Master Oscillator (MOR)

Dist - |Ault & Murray|5/24/93 L-15766-1

NIFLDBQA [(Ault&

File Burkhart 6/8/93 |Completion of Action Item 9 L-15815-1
3.1.2 Modulators

JTH & JR

Murray R. Sacks 4/26/93 |SRS and SBS constraints on NIF

JTH& IR

Murray R. Sacks 4/29/93 |SBS Suppression on NIF (2)

NIFLDBQA |Ault& Completion of Action Item 9 {filed in

File Burkhart 6/893 |3.1.1) L-15815-1

3.1.3 Optical Pulse (Fiber) Distribution Systems

Page 6
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Page 7

To: From: Date:  {Title: Ref. #
NIFLDBQA |Aukt & Completion of Action ltem 9 (filed in
File Burkhart 6/8/93 131D L-15815-1
'[3.1.4 Regenerative Amplifiers
Notes from May 6th Beamlet Technical
Dist Jack Campbell |5/24/92 |Meeting BLT 92-103xack
NIF Front-End '
Team Hugh Kirbie  |6/3/93 |FET-Switched Pockels Cell Driver
NIF LDBQA |Auit & . ' -
File Karpenko 6/8/93  |Completion of Action Item 14 L-15813-1
amplifiers (Multi-Pass Rod/Slab Amplifiers)
NIF Front-End ' _ FET-Switched Pockels Cell Driver (filed
Team Hugh Kirbie  [6/393  |in3.14)
NIFLDBQA |Ault & Completion of Action Item 14 (filed
File Karpenko 6/893 |in3.14) L-15813-1
3.1.6 Isolators
NIFLDB QA |B. Van Front End isolation requirements - Action
File Wonterghem |6/4/93  |{Item 27
NIFLDBQA [Ault& Completion of Action Item 14 (filed
File Karpenko 6/893 |in3.14) L-15813-1
amplification system
5/1/87 |Note from Ker Manes re "i's" on the right [[EEE J Qntrn EE
11/13/92 { Beamlet slab costs (Glass)
11/16/92 |Beamlet pulsed power costs
Comparison of amplifier storage
VG - 12/192 |efficiencies 02-30-1292-3684
Update DRAFT (Beamlet amplifier
12/8/92 |mechanical costs)
JTH A. Erlandson |12/14/92 |Performance of the Beamlet Amplifier
- {A.Erlandson [1/4/93 |DRAFT (Beamlet lamp cosis) 1/4/93 ver.
Your request for comment on the "U-turn"
configuration proposed, in various
EMC JR Murray 2/22/93 |versions, by Novarro and Vann M30222-1
Decrease in the baseline NIF laser
performance caused by propagating "off-
Dist K. Jancaitis  |4/28/93 |center” wavelengths LT-011
Change in the pulse-shaping requirements
for the baseline NIF front end caused by
operating the amplifier chain off line
Dist K. Jancaitis  [5/3/93 |center ‘
Flashlamp problems
Amplifier and Flashlamp development
tasks
Action item no. 11 (11 May 93),
LDB QA File |Bliss 5/28/93 |Reconcile alignment centering accuracy




LDB Document File Log

Title:

To: From: Date: Ref. #
Comments on your proposed presentation
N. Frank & A. on amplifier assembly and maintenance
Greg Tietbohl |Erlandson 6/2/93  |issues
3.2.1 Main amplification system
SPIE: High-
power solid
Proceedings  |state lasesr and Flashlamp Pumping of Nd:Glass Disk
Reprint applications  [3/12/90 |Amplifiers Vol 1277
April-
ICF Quarterly June Gain Uniformity and Amplified .
Report 1992 Spontaneous Emission Volume 2, Number 3
Dist M. Rotter 4/14/93 |Build-up of depolarization in a laser chain | AMP 93-001
Finite element analyses of NIF spatial
filter and amplifier support frames (copy
N. Frank G. Tietbohl  |5/9/93 lin3.2.2)
Resolution of Action Item #1—Efficiency
G0-day study |Erlandson, loss due to operating the NIF flashlamps
group Jancaitis 5/24/93 at short pulselengths with no prepulsing  [L-15772-1
Preliminary analysis: pump-induced beam
: steering and correction in NIF (also in
J. Atherton R.E. English  [6/2193 |6.0)
3.2.2 Spatial filters :
NIF Design Proposed design philosophy for fused
Team " |Ray Smith 5/27/93 |silica optics (copy in 3.2.5) L-15775-1
: Finite ¢lement analyses of NIF spatial
N. Frank G. Tietbohl  |5/9/93  |filter and amplifier support frames
3.2.3 Mirror assemblies
3.2.4 Polarizer assembly
3.2.5 Pockets cell assembly
Paisner Rhodes 4/28/93 |Visit from Allied Signal engineers —
" |Large Optics for Switch Component
J. Atherton M. Rhodes 5/27/93 |Development
NIF Design Proposed design philosophy for fused
Team Ray Smith 5/27/93 |silica optics L-15775-1
. Action item no. 2 (29 Apr 93), Determine
LDB QA File |Bliss 5/28/93 |rep rate requirement for Pockels cell

3.2.6 Booster amplifier segments

3.2.7 Interstage hardware

Page 8
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lTo: lFrom: Date:  |[Title: Ref. #
3.3 Beam transport system
Mechanical Cost Estimate - 10 Megajoule
Dist C. Hurley 7/15/86 |Laser System
3.3.1 Spatial filters
J. Campbell  [J. Auerbach  [3/29/93 |Spatial Filter Pinhole Sizing for Beamlet |LS&T 93-007
Pinhole spacing calculations in _
John Hunt J. Auerback  |4/19/93 |CHAINOP LS&T 93-010
The design rule for the location of ghost
File JT.Humt  |5/4/93 |foci JTH:lhs:12-5/5/93-1
3.3.2 Mirror assemblies
: Attached: Athena Megajoule Cost
JTH C. Hurley 9/24/92 |Estimaie ' ADGE6-87/2950R
3.3.3 Final optics system
: D, Eimerl Aug-87 |Quadrature Frequency Conversion TEEE JQE QE-23:8/15390
Short & Frequency Conversion of Broad-
Skupsky Mar-90 |Bandwidth Laser Light IEEE JQE 26:3 p.580-88
Review of Frequency Conversion
Dist J. Auerbach . |9/1391 |Software in MALAPROP LS&T 91-83
Sacks & :
J.Campbell [Auerbach 12/3/92 |SBS suppression in Beamlet tripler LS&T 92-107
Three wave mixing with a strong and a
JTH K. Manes 12/3/92 iweak input - Ist draft
First modeling results of Nova transverse
SRS experiments; prediciton of
Dist R. Sacks 12/9/92 lobservable stimulated scattering LS&T 92-108
Three wave mixing with a strong and a
JTH K. Manes 12/16/92 |weak input - status -
Kilkenny & |Dixit& RPP design for large f# experiments on
Baldis Wegner 2/19/93 |Nova
New Software for Modeling of Harmonic
Generation by Spatially Varying Beam :
Dist J. Auerbach  [3/24/93 |Distributions LS&T 93-006
Lindl & Baseline Beam Smoothing on the NIF
Paisner E.M. Campbeli|3/29/93 |(Indirect Drive) copy in 3.1 93-267
JTH & JRM _ |R. Sacks 4/26/93 |SRS and SBS constraints on NIF
_ Finite element analyses of NIF spatial
filter and amplifier support frames (copy
N. Frank G. Tietbohl  {5/9/93 |in3.2.1)
NIF Design - |{Proposed-design philosophy for fused
Team Ray Smith 5/27/93 |silica optics (copy) L-15775-1
NIF Final Optics, WBS 3.3.3 and WBS
NIF QA File (Ken Manes 711503 (4.2

3.3.3.2 Frequency Convertors

Page 9
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To: From: Date:  |Title: Ref. #
- |Four crystal third harmonic generation: A
. dynamic range and polarization
Dist |Henesian 12/11/84 |bandwidth extender for the third harmonic|9037R
JTH & JR
Murray R. Sacks 4/26/93 |SRS and SBS constraints on NIF
JTH & JR '
Murray R. Sacks 4/29/93 |SBS Suppression on NIF (2)
3.3.4 Beam tube system
3.3.5 Interstage hardware
3.4 Power conditioning system
3/12/93 |NIF Pulsed Power System Revision
VGs D. Larson 4/29/93 |NIF Pulsed Power Issues ' :
_[LDBFile D. Larson 5/27/93 |Resolution of Action Item Number 12
3.4.1 MOR and preamp systems
3.4.2 Multi-pass amp and booster systems
Henning & Nova Upgrade Pulsed Power
Lowdermilk  |D. Larson 3/3/92  |Development Status and Plans LDD 92-19
3.5 Alignment and laser-diagnostic systems
: Estimated costs for the NIF alignment and
C. Henning C. Vann 3/15093 |diagnostic system
JTH . [K. Manes 3/17/93 |NIF Alignment
NIF design Bliss,Vann, Attached background memo and support
support team | Van Arsdall  [4/5/3  |team meetings :
vG Bliss 4/7/93  |Multiple crosshairs ESB040793-1
VGs Bliss 4/8/93 |Design considerations ESB040893-1
' Personnel for NIF Design and Cost Basis
Bliss 4/8/93 |Effort
Minutes for Alignmnet & Diagnostic
Dist Vann & Bliss {4/27/93 [Support Team Meeting - 22 April 93
Align & Diag Cost Estimate Procedures and
Support Team |C. Vann 4/27/93 | Assignments
Align & Diag .
Support Team |C. Vann 15/3/93  |More Data for Cost Estimates
Minutes for Alignmnet & Diagnostic
Dist Vann & Bliss 5/3/3  {Support Team Meeting - 29 April 93
90 Day plan for developing a NIF point
Dist Vann & Bliss |4/8/93 - |design fot alignment and diagnostic
Align & Diag Requirements for NIF Alignment and
Support Team |C. Vann 5/6/93  |Diagnostics -- Case A '
‘ Minutes for Alignmnet & Diagnostic
Dist Vann & Bliss |5/18893 |Support Team Meeting - 6 May 93
' Minutes for Alignmnet & Diagnostic
Dist Vann & Bliss |5/19/93 |Support Team Meeting - 13 May 93
Minutes for Alignmnet & Diagnostic
Dist Vann & Bliss 15/2193 |Support Team Meeting - 20 May 93

Page 10
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To: From: Date:  |Title: Ref. #
Response to comments on "Minutes for
Alignmnet & Diagnostic Support Team
E.M. Campbell| Vann & Bliss 16/8/93  |Meeting - 20 May 93"
Minutes for Alignmnet & Diagnostic
Dist Vann & Bliss 16/8/93 |Support Team Meeting - 27 May 93
Tables Bliss 6/14/93 |NIF Laser System Design Réquircments
Action item no, 11 (11 May 93),
LDB QA File [Bliss 3/28/93 [Reconcile alignment centering accuracy
Minutes for Alignmnet & Diagnostic
Dist Vann & Bliss |7/7/93  |Support Team Meeting - 10 June 93
3.5.1 MOR systems :
VG Bliss 4/8/93  |Generic front end ESB(040893-4
3.5.2 Pre-amp systems
[VG Bliss 4/8/93  |Generic front end (copy) ESB040893-4
3.5.3 Main amp and beam transport systems
NIF 11/5/3 amplifier, spatial filter, switch
VG Bliss 4/1493 |layout ESB(41493-1
Alignment design status: things that seem|ESB042293, 040993,
VG Bliss 4/22/93 [clear 042193, 041893
Action item no. 2 (29 Apr 93), Determine
LDB QA File |Bliss 5/28/93 lIrep rate requirement for Pockels cell
3.5.4 Target systems :
fVG Bliss 3/31/93 |Mapping of beam groups to target ESB033193-1
3.5.5 Alignment subsystem controls
_ © |Van Arsdall,
D.C,CC,
RD., WL, NIF Laser Design Basis Study Integrated
VGs V.M., LW, 6/4/93  |Computer Control Systems
3.5.6 Diagnostic subsystem controls |
Van Arsdall,
D.C,C.C,
RD,WL., NIF Laser Design Basis Study Integrated
Vs V.M., JW. 6/4/93  |Computer Control Systems (draft)

3.6 Laser and beam-transport structural support

systems ~

3.7 Laser auxiliary systems

42093

Page 11

4.0 Target area
Gary Steve
Chenevert, Younger, _
DOE LANL note from EMC "This is my option {(1)" iINWT/ACFA:93-101
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To: lFrom: Date; - |Title: Ref. #

4.1 Target chamber and containment

4.2 Final-optics protection

NIF QA File |Ken Manes 7/15/93_{NIF Final Optics, WBS 3.3.3 & 4.2

4.3 Target emplacement and positioning/alignment systems

4.4 Target diagnostics - phase 1

4.5 Target area structural support systems

4.6 Environmental protection systems

4.7 Target area auxiliary systems

5.0 Integrated computer control systems

NIF design Bliss,Vann, Attached background memo and support
support teamn  |Van Arsdall  4/593  |team meetings (copy) .
VGs Bliss 4/8/93  iDesign considerations (copy) ESB(40893-1
Personnel for NIF Design and Cost Basis
Bliss 4/8/93  |Effort (copy)
Van Arsdall,
D.C,C.C,,
RD,WL,, NIF Laser Design Basis Study Integrated
VGs V.M, IW. |6/4093 |Computer Control Systems (filed in 3.5.5)

5.1 Computer system

5.2 Control software
6.0 Optical components
"De-Rating" Optic Damage Threshoids
Dist J. Campbell  13/691 for Beamlet Performance BLT 91-022/rac.

John Hunt Ken Manes  |4/21092 (Prism Equations

Those who are _ Non-collinear phase matched tripling for
interested Manes, Eimerl [4/27/92 [the Nova Upgrade

Attached memo 8-4/27/92-1: First Pass
JC,DE, JAP, Through the "Physics Design" of the NU
& HP J.T. Hunt 5/18/92 |Laser System JTH:1hs:9-5/18/92-1

Input for development paths of NIF laser
- |components; amplifiers, switch, and
JTH 1. Atherton 2/20/93 |frequency conversion crystals

Comments on Eimerl's memo on beam
1T, Hung E.M. Campbei} smoothing (copy) .
NIF Design Proposed design philosophy for fused
Team Ray Smith 5/27/93 |silica optics (copy) L-15775-1

Preliminary analysis: pump-induced beam
' steering and correction in NIF (also in
J. Atherton R.E. English 6/21/903 i3.2.1)

Page 12
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Date:

Page 13

To: From: Title: Ref. #
Rainer, Current and Projected Damage Thresholds
Atherton, for NIF Optical Components: Addresses
Dist Kozlowski 6/21/93 |Laser Design Basis Action [tem #29 LDG 93-033
Atherton Kozlowski 6/23/93 |Properties of Pyrex; LDB Action Item #24|LM 93028
Hunt, Williams; Sawicki 7/16/93 |Optic Thickness Requirements L-15907-1
Incorporation of damage thresholds in
File Hunt, Renard [7/16/93 |Bigain for shaped pulses (filed in 1.4) L-15949-1
Deflection and stress analysis for Type 1
and Type II KDP conversion crystals for
Dist Ray Smith /193 the NIF (filed in 1.4)
6.1 Laser glass and coatings
CLEQ paper  |Caird,etal.  |5/11/89 |Passive Optical Losses in Laser Glass UCRL-100012
Campbell & Elimination of Platinum Inclusions in
Wallerstein ° |5/26/93 |Phosphate Laser Glasses UCRL-53932
Laser Glass  |I.B.
Selectors Trenholme 6/2/93 | What are the best laser glass parameters? [LT-(014
6.2 Lenses and coatings
6.3 Mirrors and coatings
- Kozlowski,
VGs Rainer, Chow |7/7/93  |Feasibility of 3w HRs for the NIF
6.4 Polarizers and coatings
: Wade NIF Costs for Changes in Polarizer
M. Kozlowski |Williams 8/293  |Parameters
6.5 KDP and KD*P crystals
6.5.3 Frequency Convertors
‘ Modeling the dynamic range of NIF's
File Hunt, Renard 16/15/93 |[frequency tripler JTH:lhs:12-6/16/93-1
Sawicki, Hunt, NIF Baseline Harmonic Generation: Type
& Mumay C. Barker 6/28/93 |1 SHG/Type I THG (NIF CDR) BLT-FC-93-03
Type Ui versus Type II/II frequency
Dist Atherton 7/27/93 |conversion for the NIF L-15956-1
Sawicki, Hunt, Harmonic Generation development plan
& Murray C. Barker 16/28/93 |for the NIF LDB Study BLT-FC-93-04
6.6 Wave-plate assemblies
Uniform Hlumination of a Surface with a
Poor-Quality Laser Beam Using Speckle
Dist JR. Murray _|5/21/87 |Averaging LRD 87-106 / 5848T
Intensity Smoothing in the Target Spot for
Large Fusion Lasers: An Approach Based
Dist JR. Murray |3/1/88 |on Speckie Statistics LRD 88-033 / 5546K
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Page 14

]_To: From: Date:  |Title: Ref. #
6.7 Wedges
6.8 Beam-smoothing optics
Whom it may : Scaling optical transport in the Nova
concem KenManes  |7/8/92 {Upgrade target chamber
Dick Berger |KenManes  |1/8/93  |Beam Smoothing for NIF
~ |Baseline Beamn Smoothing on the NIF
Lindl, Paisner |E.M. Campbell|3/29/93 |(Indirect Drive) 93-267
Coherence Control for the NIF/Nova
J. Paisner D. Eimerl 4/14/93 |Upgrade Laser 90-Day Study (copy)
'16.9 Debris shields and windows
36.0 Operation :
FUSION SYSTEMS OPERATIONS thick document
Hunt, Foley  [x/x/84 {1984 Annual Report_, copy of 2 articles
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LDB Document File Log

To: From: Date:  |Title: Ref. #
1.0 Project office
1.1 Project management
' National Ignition Facility (NIF) Design :
Dist RS & JTH _ |3/23/93 |Basis Strategy ~_|LDB Mig notes
Development of the NIF laser design :
Dist 3/29/93 |basks _|LDB Mig notes
National Ignition Facility Project
Dist EMC. 4/6/93  |Leadership 93-281
Dist LDB Mtg VGs|4/893 | Agenda - LDB Meeting 4/8/93
VGs 5/1/93  |NIF/CDR organization possibilities
" 11.1.2 Organization and Responsibilities
Henning & . Remarks: Nova Upgrade Selection
Lowdermilk _|W. Simmons {5/9/93 |Meeting of 4/1/93

1.1.3 Configuration Management & Control Boa

rd

Page 1

LDB Task Change control of the LDB baseline laser
Leaders R. Sawicki  |4/27/93 |[configuration L-15683-1
LDB Task Configuration Change Request #1 ,
Leaders R. Sawicki  |5/21/93 |Approval ' ' L-15753-1
LDB Task : ‘
Leaders R. Sawicki  |6/14/93 |LDB Action Item Status 6/14/93 L-15821-1
“11.2 Preject control
NIF/NU Updated Cost Estimate for the Ignition  |Rev. 1 - New Trenholme
Estimators __|Henning 12/18/92 {Faclity Code
Cost Allocation for the Ampllﬁer and
JTH Henning 1/13/53 |Beam Transport
LDB Task LdrsJTH & RS 4/6/93 |Laser Design Basis QA File LS&T 93-009
Dist J. Post _ |4/1393 ' | Account Structure for 90-Day- Study
Dist "|JTH 4/15/93 |Cost Estimate Worksheet L-15648-1
Patterson/Paisn '
er/Lowdermilk/ . : '
Henning ~ |R.Sawicki  |4/29/93 |Proposed WBS changes for LDB study  |L-15687-1
LDB Task | .
Leaders Sawicki 6/9/93 |LCB Cost Review (meeting notice) - L-15803-1
' ~ |LDF Interim Review Comments (stream
Hunt, Sawicki |{Simmons 6/11/93 |of consciousness) -- copy in 1.4
1.2.2 Cost & Schedule Control System (CSCS)
1.DB Task : :
Leaders R. Sawicki  [4/30/93 |Labor rates for LDB study 1.-15698-1




LDB Document File Log

To: From: Date:  |Title: Ref. #
1.2.2.3 Costs, Manpower, and Contingency _
- Projected Incremental Overhead Rates for | NIF-LLNL-93-014
Dist John Post 5/11/93 |the NIF Project L-15730-1
LLNL NIF CDR Cost Summary, April  |NIF-LLNL-93-020
S. Patterson  |John Post 5/21/93 (1993 L-15750-1
} _ ' NIF-LLNL-93-025
S.Patterson | John Post 6/9/93 |NIF WBS dated April 27, 1993 L-15800-1
1.3 Assurances
Nova Upgrade Preconstruction Acuvmes -
4/1/92 |LLNL ICF Program 83 pages
_ ' Laser Design Basis QA File (w/note from | -
LDB Task Ldrs|JTH & RS 4/6/93 |EMC on front) - |LS&T 93-009
1 4 Systems analysis
J. Holzrichter |Trenholme 10/1/81 [Multipass Systems R&D #81-51
Dist L.Pleasance |6/17/83 |Zeus Project Status ZLP 83-058
Dist G.J. Suski 7/31/85 |Nova As-Built Cost Analysis NOVA 85-039
Laser JBT, JTH, : Assumptions which produced the Upgrade;
Designers . [JRM 7/3/91  idesign LS&T 91-65
- {JTH,SH,KRM, A critical analysis of Nova Upgrade Laser :
EMC, JL, JAP |JBT.JRM 7/6/92  iDesign ' JTH:1hs:9-7/6/92-1
JTH 7/31/92 1VGs on frequency-tripled pulse \JTH-7/31/92
Hunt, Manes, Pulse Shaping and Pulse Stacking
Dist Renard 8/14/92 IConsiderations
Steve Haan Scalings for Nova Upgrade
9/16/92 |Targets
KRM,JTH,JBT] Confidence level of ignition versus cost
EMC JRMST 10/9/92 |scaling JTH:1hs:10-10/9/92-1
JTH & other '
Laser Effect of First-to-Last Photon Gain Ratio
Aficionados |Trenholme.  |10/12/92 |Constraint on Laser Performance LS&T 92-091
"~ |Trenholme 1/793 |CHAINOPS.C
Dick Berger [Ken Manes 1/8/93 |Beam Smoothing for NIF (filed in 6.8)
- : Cost Allocation for the Amplifier and :
JTH C.D. Henning 11/13/93 |Beam Transport (w/changes)
Dist D.Eimerl  (2/1993 |FM and AM bandwidth for the NIF
_ Learning Curve Values for ICF Laser
B. Grant Logan|J.A. Paisner - |2/25/93 | Drivers Built at LLNL |LS&T 93-013
DNF,JTH,JRM| Power and energy curves for the Beamlet o
File JBT 13/22/93 |and NIF Beamlet JTH:lhs:12-3/22/93-1
National Ignition Facility (NIF) Design _ _
VGs RS & JTH 3/23/93 |Basis Strategy 3-23-93/93-005 RS:tms
JAP,JTH,WHEL |
,CDH' D.N. Frank _ [3/29/93 {A directed effort for the NIF
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LDB Document File Log

To: ~ |From: Date:  |Title: |Ref. #
Quick Estimate for the Expected Energy
: - * |Storage Performance in the Large Zig-Zag| ‘
John Hunt Ken Jancaitis |1/13/92 |[Slab Laser LS&T 92-8
Dist S. Haan 7/28/92 |Pulse shapes for the Nova Upgrade
Hunt, Manes, Pulse Shaping and Pulse Stacking
Dist Renard 8/14/92 |Considerations (filed in 1.4)
KRM,JTH,DE, '
JL .MR,SP,Sute
r, Berger, * |Figure-of-merit for upgrade target
- |Woodworth |8, Haan 10/4/92 |systematics : _
A Compact and Versatile Pulse
VanWontergfh Generation and Shaping Subsystem for e
em et al. 1/193  |High Energy Laser Systems UCRL-JD-111452
Dick Berger |[KenManes  |1/8/93 |Beam Smocthing for NIF (filed in 6.8) '
Eimerl & "Quickie" derivation of the nonlinear -
Trenholme  {Milam 2/193 . |phases in zig-zag amplifiers
Laser-Plasma Instabilities and Coherence .
Hector Baldis |2/22/93 |Control ' JDM-APS92
Lindl & ' - |Baseline Beam Smoothing on the NIF '
Paisner E.M. Campbell}3/29/93 |(Indirect Drive) ' 93.267
Bob Nelson  |Ken Manes - |3/29/93 |Next OSL experiments-
' ' Direct Drive Pulse Shape-Rochester
File JTH 4/8/93 |Version L-15636-1
' - Combined pulse stuff - 200:1 contrast - '
_|4/9/93  |ratio
File JTH 4/13/93 |New NIF Pulse Shapes from S. Haan =~ |L-15635-1
_ Coherence Control for the NIF/Nova ~ -
J. Paisner D. Eimerl 4/14/93 |Upgrade Laser 90-Day Study (copy)
Decrease in the basetine NIF laser
performance caused by propagating "off-
Dist K. Jancaitis _|4/28/93 |center” wavelengths (copy in 3.2)
‘ Change in the pulse-shaping requirements
for the baseline NIF front end caused by
- |operating the amplifier chain off line
Dist K. Jancaitis  |5/3/93 |center (copy in 3.2)
: Note re: Karpenko charts and front-end
J.T. Hunt K.Manes  |5/12/93 |costing
: ASE power and its effect on input pulse
Earl Ault Ken Manes  |5/25/93 |shape specifications
~___ {Idealized Pulse Shapes for NIF Study
3.1.1 Multifrequency Master Oscillator (MOR)
: Resolution of Action Item #35-Impact of
Dist Ault & Murray|5/24/93 | 1w Wavelength Range on Front End L-15766-1
NIFLDBQA [(Ault& ' _ '
File Burkhart |6/8/93  iCompletion of Action Item 9 L-15815-1

3.1.2 Modulators

Page §
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'Page 6

To: _|From: Date: |Title: Ref. #
" [JTH & IR o o
|Murray R. Sacks 4/26/93 |SRS and SBS constraints on NIF
JTH & JR
Murray R. Sacks 4/29/93 |SBS Suppression on NIF (2)
NIF LDBQA |Ault & ' - |Completion of Action Item 9 (filed in
File Burkhart 6/803  |3.1.1) L-15815-1
3.1.3 Optical Pulse (Fiber) Distribution Systems ' :
NIFLDBQA |[Ault& Completion of Action Item 9 (filed in
File Burkhart 6/803 13.1.1) L-15815-1 -
3.1.4 Regenerative Amplifiers
ﬁNIF Front-End: _
Team Hugh Kirbie |6/393 |FET-Switched Pockels Cell Driver
NIFLDBQA [Ault& -
File Karpenko 6/8/93  |Completion of Action Item 14 L-15813-1
3.1.5 Preamplifiers (Multi-Pass Rod/Slab Amplifiers) :
NIF Front-End - FET-Switched Pockels Cell Driver (filed
Team Hugh Kirbie [6/393 lin3.14) ' .
NIFLDBQA |Ault & Completion of Action Item 14 (filed
File Karpenko 6/8093 |in3.14) L-15813-1
3.1.6 Isolators :
NIFLDB QA (B. Van Front End isolation requirements - Action
File Wonterghem  |6/4/93  |Item 27
NIFLDBQA (Ault& Completion of Action Item 14 (filed
File Karpenko 6/893 lin3.14) 1-15813-1
3.2 Main amplification system
5/1/87 _|Note from Ken Manes re "i's" on the right |TEEE J Qnim EE
11/13/92 |Beamlet slab costs (Glass) ‘
11/16/92 |Beamlet pulsed power costs
Comparison of amplifier storage
VG 12/1/92 |efficiencies 02-30-1292-3684
Update DRAFT (Beamlet amplifier -
. |12/8/92 |mechanical costs)
JTH A, Erlandson |12/14/92 {Performance of the Beamlet Amplifier
A. Erlandson |1/4/93 |DRAFT (Beamlet lamp costs) 1/4/93 ver.
Your request for comment on the "U-um"
configuration proposed, in various
EMC JR Murray  |2/22/93 |versions, by Novarro and Vann - M30222-1
' Decrease in the baseline NIF laser '
performance caused by propagating "off-
Dist K. Jancaitis  [4/28/93 |center” wavelengths

P~
: Y
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LDB Document File Log

To: . |From: Date:  |Title: ' : _ “IRef. ¥

Change in the pulse-shaping requirements
for the baseline NIF front end caused by
operating the amplifier chain off line

Dist K. Jancaitis  |5/393  |center

Flashlamp problems

Amplifier and Flashlamp development
tasks _

: Action item no. 11 (11 May 93),
LDB QA File iBliss 5/28/93 |Reconcile alignment centering accuracy-

Comments on your proposed presentation
N, Frank & A. on amplifier assembly and maintenance

Greglietbohl |Erlandson 6/2/93  |issues

|3.2.1 Main amplification system

Dist = [M.Rotter 4/14/93 |Build-up of depolarization in a laser chain | AMP 93-001
: Finite element analyses of NIF spatial :
filter and amplifier support frames (copy

N. Frank G. Tietbohl  |5/9093 1in3.2.2)

' Resolution of Action Item #1-—Efficiency
. |90-day study |Erlandson, ' loss due to operating the NIF flashlamps

group Jancaitis 5/24/93 |at short pulselengths with no prepulsing  |L-15772-1
* 13.2.2 Spatial filters : ' .
: NIF Design ' ' Proposed design philosophy for fused

Team Ray Smith 52793 |silica optics (copy in 3.2.5) L-15775-1

Finite element analyses of NIF spatial

N. Frank G. Tietbohl _ 159093 |filter and amplifier support frames

13.2.3 Mirror assemblies

3.2.4 Polarizer assembly

3.2.5 Pockets cell assembly

Paisner |Rhodes 4/28/93 |Visit from Allied Signal engineers
' . |Large Optics for Switch Componem
J. Atherton M. Rhodes 5/27/93 |Development

NIF Design Proposed design philosophy for fused

Team Ray Smith __|5/27/93 silica optics L-15775-1

Action item no. 2 (29 Apr 93), Determine

LDB QA File |Bliss 5/28/93 |rep rate requirement for Pockels cell

3.2.6 Booster amplifier segments

Page 7




- LDB Document File Log

3.3.3.2 Frequency Convertors

To: From: Date: |Title: Ref. #
3.2.7 Interstage hardware
3.3 Beam transport system :
_ ' Mechanical Cost Estimate - 10 Megajoule
Dist C. Hurley 7/15/86 |Laser System
3.3.1 Spatial filters
J. Campbell  |J. Auerbach - {3/29/93 |Spatial Filter Pinhole Sizing for Beamlet |[LS&T 93-0G7
: The design rule for the location of ghost
File J.T. Hunt 5/4/93  |foci JTH:1hs:12-5/5/93-1
3.3.2 Mirror assemblies
' Attached: Athena Megajoule Cost
JTH C. Hurley 9/24/92 |Estimate ' ADG86-87/2950R
3.3.3 Final optics system _ _
D. Eimerl Aug-87 |Quadrature Frequency Conversion IEEE JQE QE-23:8/15390
Short & Frequency Conversion of Broad-
Skupsky Mar-90 Bandwidth Laser Light IEEE JQE 26:3 p.580-88
_ . ‘IReview of Frequency Conversion ‘
Dist J. Auerbach-  [9/13/91 |Software in MALAPROP LS&T 91-83
" |Sacks & ' :
J. Campbell  |Auerbach 12/3/92 iSBS suppression in Beamlet tripler LS&T 92-107
_ ' Three wave mixing with a strong and a o
JTH K. Manes 12/3/92 iweak input - 1st draft
. {First modeling results of Nova transverse
- , SRS experiments; prediciton of
Dist R. Sacks 12/9/92 iobservable stimulated scattering LS&T 92-108
{Three wave mixing with a strong and a
'|JTH K. Manes 12/16/92 |weak input - status -
Kilkenny &  |Dixit & RPP design for large f# experiments on
Baldis Wegner 2/19/93 |Nova
New Software for Modeling of Harmonic
Generation by Spatially Varying Beam
Dist J. Auerbach  {3/24/93 |Distributions . LS&T 93-006
Lindl & Baseline Beam Smoothing on the NIF
Paisner E.M. Campbell{3/29/93 |(Indirect Drive) copy in 3.1 93-267
JTH & JRM  |R. Sacks 4/26/93 |SRS and SBS constraints on NIF
Finite element analyses of NIF spatial
filter and amplifier support frames (copy
“{N. Frank G, Tietbohl 5903 |in32l) .
NIF Design , ' Proposed design philosophy for fused _
Team Ray Smith  |5/27/93 |[silica optics (copy) L-15775-1
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To: From: Date:  |Title: Ref. #
Four crystal third harmonic generation: A
: : dynamic range and polarization bandwidth
Dist Henesian 12/11/84 |extender for the third harmonic 9037R
JTH & JR : ' - '
Murray R. Sacks 4/26/93 [SRS and SBS constraints on NIF
JTH & JR :
Murray R. Sacks 4/29/93 [SBS Suppression on NIF (2)
3.3.4 Beam tube system
3.3.5 Interstage hardware
3.4 Power conditioning system
3/12/93 |NIF Pulsed Power System Revision
VGs D. Larson 4/29/93 |NIF Pulsed Power Issues
LDB File D. Larson 5/27/93 |Resolution of Action Item Number 12
'{3.4.1 MOR and preamp systems
3.4.2 Multi-pass amp and booster systems
' Henning & Nova Upgrade Pulsed Power o
Lowdermilk  |D. Larson 3/3/92 |Development Status and Plans LDD 92-19°
13.5 Alignment and laser-diagnostic systems . '
Estimated costs for the NIF alignment and
C.Henning  |C, Vann 3/1593 |diagnostic system '
JTH K. Manes 3/17/93 NIF Alignment :
NIF design  |Bliss,Vann, Attached background memo and support
support team | Van Arsdall  |4/593  |team megtings
VG Bliss 4793  |Multiple crosshairs ESB040793-1
VGs Bliss 4/8/93 |Design considerations |ESB040893-1
' Personnel for NIF Design and Cost Basis
Bliss 4/8/93  |Effort
_ ' Minutes for Alignmnet & Diagnostic
Dist Vann & Bliss [4/27/93 iSupport Team Meeting - 22 April 93
Align & Diag |. . |Cost Estimate Procedures and . -
Support Team |C. Vann 4/27/93 {Assignments -
Align & Diag '
Support Team [C. Vann 5/3/93 |More Data for Cost Estimates
Minutes for Alignmnet & Diagnostic
Dist ‘|Vann & Bliss |5/3/93  ;Support Team Meeting - 29 April 93
90 Day plan for developing a NIF point
Dist. -{Vann & Bliss [4/8/93 design for alignment and diagnostic
Align & Diag o Requirements for NIF Alignment and .
" {Support Team |C. Vann 5/6/93 |Diagnostics -- Case A
Minutes for Alignmnet & Diagnostic
Dist Vann & Bliss |5/18/93 {Support Team Meeting - 6 May 93




LDB Document File Eog

To:. [From:- ~ [Date: |Fites TRer.#
r o Minutes for Alignmnet & Diagnostic
Dist .. Vann & Bliss |5/19/93 |Support Team Meeting - 13 May 93
_ ' Minutes for Alignmnet & Diagnostic
Dist Vann & Bliss |5/21/93 |Support Team Meeting - 20 May 93
' ~ " |Response to comments on "Minutes for
S oo | | - |Alignmnet & Diagnostic Support Team
EM. Campbell| Vann & Bliss |6/8/93 . |Meeting - 20 May 93" -
o T - |Minutes for Alignmnet & Diagnostic
¢ |Dist Vann-& Bliss |6/8/93. Support Team Meeting - 27 May 93
| Tables Bliss ©  |6/i4/93 NIF Laser System Design Requirements
. St Acuon item no. 1 "lls-May ;93),
LDBQAFile |Bliss - . |5/28/93 |Reconcile alignment centering accuracy -
3.5.1 MOR systems Co g 5
VG Bliss 4/8/93  |Generic froni en ESB040893-4
3.5.2 Pre-amp systems | B R o do- .
[VG . {Bliss 4/8/93 _|Generic frontend (copy) - - -~ - - - |ESB040893-4

3.5.3 Main amp and beam transport systems- = | = F SR : S
: - [NIF 11/5/3 amplifier, spatial filter, switch

VG Blis§” “r_ 4/14/93 |layout ESB041493-1
RN S Alignment design status: thmgs that seem [ESB042293, 040993,
| VG - |Bliss - 14/22/93 clear - 042193, 041893
L '_rAcuon 1tem no. 2(29 Apr-93) Determme ‘
LDB QA Fﬂe Bliss 15/28/93 |reprate requlrement for Pocke!s cell
354Targetsystems | PR s RS IS o SR PO
VG [Bliss + - +[3/3193 i ESB033193-1
3.5.5 Alignment subsystem controls
: R.D.,-W.L.. NIF Laser Desngn Bas1s Study Integrated
VGs V.M, IW, 6/4/93  |Copmputer Contro! Systems

3.56 'Diégnostic subsystera controls

3.6 Laser and beam-transport structural support

systems

3.7 Laser auxiliary systems

4.0 Target area

Page 10
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4.1 Target chamber and‘ containmenf

To: From: Date: Title: R Ref. #

Gary Steve ' B

Chenevert,  |Younger, _ . e LT - :
DOQE LANL 4/2/93  |note from EMC "This is my option (1)" |[NWT/ICFA:93-101

4.2 Final-optics pfotéction

4.3 Target emplacement and positioning/alignment systems

4.4 Target diagnostics - phase I

4.5 Target area structural support systems

4.6 Environmental protection syétems‘

4.7 Target area auxiliary systems

-15.0 Integrated computer control systems

NIF design  |Bliss,Vann,” | - |Attached background memo and support
support tcam | Van Arsdall  |4/5/93 - |tcam meetings (copy)
VGs Bliss 4/8/93 | Design considérations (copy) - - |ESB040893-1
Personnel for NIF Design and Cost Basis
Bliss 4/8/93  |Effort (copy) '
5.1 Computer system
5.% Control software
~ |6.2 Optical components . =
_|"De-Rating" Optic Damage Thresholds. | S
Dist J. Campbeil  [3/6/91  |for Beamlet Performance BLT 91-022/rac
: ' Input for development paths of NIF laser | =~ =
components; amplifiers, switch, and
JTH J. Atherton 2/20/93 - frequency conversion crystals ' : ;
: ' Comments on Eimerl's memo on beam . ' "~
J.T. Humt EM. Campbell smoothing {copy)
NIF Design Proposed design philosophy for fused
Team " |Ray Smith 5/27/93 |silica optics (copy) L-15775-1
Rainer, Current and Projected Damage Thresholds|
Atherton, _ for NIF Optical Compoenents:. Addresses
Dist Kozlowski 6/21/93 |Laser Design Basis Action Item #29 - |LDG 93-033
6.1 Laser glass and coatings :
Campbell & : Elimination of Platinum Inclusions in
Wallerstein __|5/26/93

Phosphate Laser Glasses UCRL-53932

“Page 11




i 16.8.3 Frequency Convertors

LDB Dogiiment File Log

Io.ﬂ m-,.:-:if F"’mg e

Date: ]

‘| Ref:#- .

B Seiectors

s, Trenholme

6203

LT-014 '

S 6.2 Lenses and coatmgs |

;63Mmors and coatmgs . '

5. 4 Polanzers and coatmgs

46.5 KDP and KD"'P crystals

e . [Funs, Renard.

| ITHEIhgA2-6/16/93-1

6L6_"Wév_e-§i_iate-as_sélﬁbllq;srr_l

i Dist - |I.R. Murray.

Dist

[572187_|A

LRD 87-406 / S848T

3188

oh S;ﬁéckie Stausucs

_|LRD 88-033/5546K

FETT

16 _3 Beam-smoothmg optlﬁéis. L

i Scalmg op cal tmnspcrt it the Nova

Upgrade target chaiﬁber

Beam Smeothm for}

L Li;idl-, Paiéner E.M Campbell

3@9;:9-3

'|Baseling Beam moo{.hmg on the, NIF

(Indu»‘ect Dnve)

93267

L f'aisner D Exmerl

4/ 1493

Coherence Conuol for ;he NIF/Nova
Upgrade Laser 90-Day Study (copy)

</ 69 Debiig shieldsand windows

.
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Appendix E

Laser Design Basis Presentation to DOE
August 11, 1993
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